
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 
 



 

 

This page intentionally left blank  



 

487 

REFERENCES 
Adams, E. 

2003 Interview with Eric Adams, Executive Director, MacGregor Ranch, by Harvey 
Economics, November. 

Alstad, K.P., J.M. Welker, S.A. Williams, and M.J. Trlica.  
1999 Carbon and water relations of Salix monticola in response to winter browsing and 

changes in surface water hydrology: an isotopic study using δ13C and δ18O.  
Oecologia 120:375-385. 

Altmann, M.  
1956 Patterns of herd behavior in free-ranging elk of Wyoming, Cervus canadensis 

nelsoni.  Zoologica 41:116-143. 

American Veterinary Medical Association (AVMA) 
2001 Report of the AVMA panel on euthanasia.  Journal of the American Veterinary 

Association 218: 669-696.  

Andrew, R., and R. Righter   
1992 Colorado Birds: A Reference to Their Distribution and Habitat.  Denver, CO: 

Denver Museum of Natural History. 

Animal Plant and Health Inspection Service (APHIS) 
2005 GonaCon – birth control for deer: questions and answers.  September 2005.  Wildlife 

Services Division.  Accessed on the Internet at 
http://www.aphis.usda.gov/lpa/pubs/fsheet_faq_notice/faq_wsgonacondeer.html. 

Apt, A. 
2001 Snowshoe Routes: Colorado's Front Range.  Mountaineer Books. 

Armstrong, D.   
1987 Rocky Mountain Mammals: A Handbook of Mammals of Rocky Mountain National 

Park and Vicinity.  Colorado Associated University Press, in cooperation with Rocky 
Mountain Nature Association.  

Augustine, D.J., and S.J. McNaughton 
1998 Ungulate effects on the functional species composition of plant communities: 

herbivore selectivity and plant tolerance.  Journal of Wildlife Management 62: 1165-
1183. 

Bagdonis, C.R.  
1971 Differentiation of Western Wood Frogs.  Ph.D. diss., Colorado State University, Fort 

Collins. 

Baker, B.W.   
2005 Personal communication between B.W. Baker, U.S. Geological Survey, and Carlie 

Ronca, Natural Resource Management Specialist, Rocky Mountain National Park. 



REFERENCES 

488 

Baker, B.W., and B.S. Cade  
1995  Predicting biomass of beaver food from willow stem diameters.  Journal of Range 

Management 48:322-326. 

Baker, B.W., D. Cooper, C. Westbrook, K. Czarnowski, T. Johnson, and R. Monello 
2005 Declining Beaver Populations in Rocky Mountain National Park.  Final report to the 

National Park Service.  NRPP 99-04 (ROMO). 

Baker, B.W., H.C. Ducharme, D.C.S. Mitchell, T.R. Stanley, and H.R. Peinetti  
2003 Interaction of beaver and elk herbivory reduces standing crop of willow.  Ecological 

Applications 15: 110-118.  

Baker, B.W., D.L. Hawksworth, and J.G. Graham 
1992 Wildlife habitat response to riparian restoration on the Douglas Creek watershed.  

Proceedings of the Annual Conference of the Colorado Riparian Association 4:62-
80. 

Baker, B.W., and E.P. Hill 
2003 Beaver (Castor canadensis).  In Wild Mammals of North America: Biology, 

Management, and Conservation, edited by G.A. Feldhamer, B.C. Thompson, and 
J.A. Chapman, 288-310.  Baltimore, MD: the Johns Hopkins University Press. 

Baker, D.L. 
2004 Personal communication between Dan Baker, Colorado Division of Wildlife, and 

Carlie Ronca, Rocky Mountain National Park, National Park Service, July.  

Baker, D.L., M.A. Wild, M.M. Conner, H.B. Ravivarapu, R.L. Dunn, and T.M. Nett 
2002 Effects of GnRH agonist (Leuprolide) on reproduction and behavior in female wapiti 

(Cervus elaphus nelsoni).  Reproduction Supplement 60:155-167.  

Baker, W.L., J.A. Munroe, and A.E. Hessel  
1997 The effects of elk on aspen in the winter range of Rocky Mountain National Park.  

Ecography 20:155-165. 

Ballard, W.B., J.S. Whitman, and C.L. Gardner 
1987 Ecology of an exploited wolf population in south-central Alaska.  Wildlife 

Monographs 98. 

Baron, J.S., D.S. Ojima, E.A. Holland, and W.J. Parton 
1994 Analysis of nitrogen saturation potential in Rocky Mountain tundra and forest: 

implications for aquatic systems.  Biogeochemistry 27: 61-82.  

Baron, J.S., H.M. Rueth, A.N. Wolfe, K.R. Nydick, E.J. Allstott, J.T. Minear, and B. Moraska 
2000 Ecosystem responses to nitrogen deposition in the Colorado Front Range.  

Ecosystems 3: 352-368.  

Barrett, N.B. 
1998 Sandhill crane. In Colorado breeding bird atlas. Colorado Bird Atlas Partnership 

and Colorado Division of Wildlife, edited by H. E. Kingery.  Denver, CO. 

Bartos, D.L.  
2001 Landscape dynamics of aspen and conifer forests.  In Sustaining Aspen in Western 

Landscapes: Symposium Proceedings, edited by W.D. Shepperd, D. Binkley, D.L. 
Bartos, T.J. Stohlgren, and L.G. Eskew, 5-14.  RMRS-P-18. Fort Collins, CO: Rocky 
Mountain Research Station. 



References 

489 

BBC Research and Consulting 
2004 The Economic Impacts of Hunting, Fishing, and Wildlife Watching in Colorado.  

Bear, G.D. 
1989 Seasonal distribution and population characteristics of elk in Estes Valley, Colorado.  

Colorado Division of Wildlife Special Report No. 65. 

Beck, Michael 
2006 Personal communication between Michael Beck, farm manager, and Harvey 

Economics staff, March 22. 

Becker, S.E. and L.S. Katz 
1993 Gonadotropin-releasing hormone (GnRH) analogs of active immunization against 

GnRH to control fertility in wildlife.  Paper presented at the Contraception in 
Wildlife Management Symposium, October 26-28, Denver, Colorado.  Accessed on 
the Internet at 
http://www.aphis.usda.gov/ws/nwrc/symposia/contraception/index.html. 

Beidleman, L.H., R. Beidleman, and B. Willard 
2000 Plants of Rocky Mountain National Park.  Rocky Mountain Nature Association and 

Falcon Publishing, Inc. 

Belay, E.D., R.A. Maddox, E.S. Williams, M.W. Miller, P. Gambetti, and L.B. Schonberger 
2004 Chronic wasting disease and potential transmission to humans.  Centers for Disease 

Control and Prevention,  Department of Health and Human Services.  Accessed on 
the Internet at http://www.cdc.gov/ncidod/EID/vol10no6/03-1082.htm. 

Bender, L.C., and J.G. Cook 
2002 Condition and Health of Elk (Cervus elaphus nelsonii) in Rocky Mountain National 

Park with Reference to Elk-Carrying Capacity Relations.  Final report for Rocky 
Mountain National Park prepared by USGS, New Mexico Cooperative Fish and 
Wildlife Research Unit. 

Benedict, J.B. 
1996 The Game Drives of Rocky Mountain National Park. Center for Mountain 

Archeology Research Report No. 7. 

Bergerud, A.T., W. Wyett, and J.B. Snider 
1983 The role of wolf predation in limiting a moose population.  Journal of Wildlife 

Management 47:977-988. 

Berris, C.R.  
1987 Interactions of elk and residential development: planning, design and attitudinal 

considerations.  Landscape Journal 6:31-41. 

Betkowski, B.  
2004 No penalty for high-sticking elk in Banff.  University of Alberta Faculty of Science.  

Accessed on the Internet at 
http://www.science.ualberta.ca/nav02.cfm?nav02=32594&nav01=11471. 

Bilbrough, C.J., and J.H. Richards 
1993 Growth of sagebrush and bitterbrush following simulated winter browsing: 

mechanisms of tolerance.  Ecology 74:481-492. 



REFERENCES 

490 

Binkley, D., F. Singer, M. Kaye, and R. Rochelle 
2003 Influence of elk grazing on soil properties in Rocky Mountain National Park.  Forest 

Ecology and Management 185:239-247. 

Blaisdell, J.P., and W.F. Mueggler 
1956 Sprouting of bitterbrush (Purshia tridentata) following burning or top removal.  

Ecology 37:365-377.  

Blett, T. and K. Morris 
2004 Nitrogen Deposition: Issues and Effects in Rocky Mountain National Park.  

Technical Background Document.  Accessed on the Internet at 
http://www.cdphe.state.co.us/ap/rmnp/noxtech.pdf. 

Boutin, S. 
1992 Predation and moose population dynamics: a critique. Journal of Wildlife 

Management.  56:116-127. 

Bowles, A.E. 
1995 Responses of wildlife to noise.  In Wildlife and Recreation: Coexistence Through 

Management and Research, edited by R. L. Knight and K. J. Gutzwiller.  Washington 
D.C.: Island Press. 

Boyce, M.S.  
1993 Predicting the consequences of wolf recovery to ungulates in Yellowstone National 

Park.  In Ecological Issues on Reintroducing Wolves into Yellowstone National Park, 
edited by R.S. Cook, 234-269.  National Park Service Scientific Monographs 92/22. 

Bradford, J., and Hobbs, N.T 
2006 Analysis of options for elk population management in Rocky Mountain National Park 

– results of additional scenarios.  Report to the National Park Service.  On file at 
Rocky Mountain National Park, Estes Park, CO.  

Brand, C.J., L.B. Keith, and C.A. Fischer 
1976 Lynx responses to changing snowshoe hare densities in central Alberta.  Journal of 

Wildlife Management. 40:416-428. 

Braun, C.E., D.R. Stevens, K.M. Giesen, and C.P. Melcher 
1991 Elk, white-tailed ptarmigan, and willow relationships: a management dilemma in 

Rocky Mountain National Park. Transactions of the North American Wildlife 
Conference.  56:74-85. 

Bray, R. 
2004 Personal communication among Rich Bray and Therese Johnson and Carlie Ronca, 

Rocky Mountain National Park.  

Bryant, J.P., F.S. Chapin, III, and D.R. Klein 
1983 Carbon/nutrient balance of boreal plants in relation to vertebrate herbivory.  Oikos 

40:357-368. 

Buchholtz, C.W.  
1983 Rocky Mountain National Park: a History.  Boulder, CO: Colorado Associated 

University Press. 

Bulkley, R.V.   
1959 Report on 1958 Fishery Studies in Rocky Mountain National Park.  Logan, UT: 

Bureau of Sport Fisheries and Wildlife.  



References 

491 

Bunting, S.C., L.F. Neuenschwander, and G.E. Gruell 
1985 Fire ecology of antelope bitterbrush in the northern Rocky Mountains.  In Fire’s 

Effects on Wildlife Habitat: Symposium Proceedings, edited by J.E. Lotan and J.K. 
Brown, 48-57.  USDA Forest Service General Technical Report INT-186. Ogden, 
UT: Intermountain Research Station. 

Burns, D.A.  
2003 Atmospheric nitrogen deposition in the Rocky Mountains of Colorado and Southern 

Wyoming - A review and new analysis of past study results.  Atmospheric 
Environment 37: 921-932.  

Butler, W. 
2003 Personal communication between William Butler, Rocky Mountain National Park, 

and Carlie Ronca, Natural Resources Management Specialist, Rocky Mountain 
National Park, August 8. 

2005 Personal communication via telephone between William Butler, Rocky Mountain 
National Park, and Carlie Ronca, Natural Resources Management Specialist, Rocky 
Mountain National Park, August 8. 

Buttery, R. 
1955 Range Conditions and Trends Resulting from Winter Concentrations of Elk in Rocky 

Mountain National Park, Colorado. M.S. thesis, Colorado State University, Fort 
Collins. 

Capp, J.C.   
1967 Competition among Bighorn Sheep, Elk and Deer in Rocky Mountain National Park, 

Colorado.  M.S. thesis, Colorado State University, Fort Collins. 
1968 Bighorn Sheep, Elk, and Mule Deer Range Relationships: A Review of the Literature.  

Report to the Rocky Mountain Nature Association. 

Carroll, C., R F. Noss, and P.C. Paquet 
1999 Carnivores as Focal Species for Conservation Planning in the Rocky Mountain 

Region.  Phase 1 report in the Carnivore Conservation in the Rocky Mountains 
project.  World Wildlife Fund Canada.  Accessed on the Internet at 
http://www.wwf.ca/NewsAndFacts/Supplemental/focalspeciesreport-textonly.pdf. 

Carroll, C., M.K. Phillips, N.H. Schumaker, and D.W. Smith 
2003 Impacts on landscape change on wolf restoration success: planning a reintroduction 

program based on static and dynamic spatial models.  Conservation Biology 17:536-
548. 

Chemical Safety Associates, Inc. 
2000 Leuprolide acetate injection material safety data sheet.  Prepared for GensiaSicor 

Pharmaceuticals.  Accessed on the Internet at 
http://www.sicor.com/products/fdp/msds/leup-msd.pdf. 

Clarke, J.A., C.E. Olmsted, and K. Larkins 
1994 Patterns of Habitat Use, Movement, and Distribution of Elk Adjacent to the Eastern 

Boundary of Rocky Mountain National Park.  Report to the National Park Service. 

Clements, F.E. 
1910 The Life History of Lodgepole Burn Forests.  USDA Forest Service Bulletin 79.  

Washington, DC: Government Printing Office.  



REFERENCES 

492 

Clements, C.D., and J.A. Young 
1996 Influence of rodent predation on antelope bitterbrush seedlings.  Journal of Range 

Management 49:31-34. 

Cole, G.F. 
1971 An ecological rationale for the natural or artificial regulation of native ungulates in 

parks.  Transactions of the North American Wildlife Conference.  36:417-425. 

Colorado Department of Labor and Employment  
2004 Colorado ES202 wage and employment tables. 

Colorado Department of Local Affairs 
2002 Municipal budgets, 2002.  Accessed on the Internet at 

http://www,dola.state.co.us/LGS/TA/compendium.htm. 

2005 Population and housing estimates for 2003.  Accessed on the Internet at 
http://www.dola.state.co.us, July 2005. 

Colorado Department of Natural Resources (CDNR)   

2005 Hunter harvested moose tests positive for CWD.  Press release.  Accessed on the 
Internet at http://dnr.state.co.us/news/press.asp?pressid=3645 

Colorado Department of Transportation (CDOT) 

2004 Traffic accidents in Estes Park, Colorado, 1993 through 2002.   

2005 Annual average daily traffic (AADT) volumes for Highway 036B in 2004.  Accessed 
on the Internet at 
http://www.dot.state.co.us/App_DTD_DataAccess/Traffic/index.cfm?fuseaction=Tra
fficMain&MenuType=Traffic, July 2005. 

Colorado Division of Public Health and the Environment (CDPHE) 

2005 Rocky Mountain National Park air quality initiatives, regulatory and non-regulatory.  
Accessed on the Internet at http://www.cdphe.state.co.us/ap/rmnp/policyoptions.pdf. 

Colorado Division of Water Resources (CDWR) 
n.d. Water rights terminology.  Accessed on the Internet at 

http://water.state.co.us/wateradmin/terms.asp 

Colorado Division of Wildlife (CDOW)   
n.d Total licensing. Accessed on the Internet at 

http://wildlife.state.co.us/ShopDOW/AppsAndLicenses/. 

1999 Declining mule deer populations in Colorado: reasons and responses.  A report to the 
Colorado Legislature. 

2003a Chronic wasting disease.  Accessed on the Internet at 
http://wildlife.state.co.us/CWD/index.asp. 

2003b Guidelines for response to gray wolf reports in Colorado.  May 2003.  Accessed on 
the Internet at http://www2.merid.org/graywolf/docs/graywolfguidelines.pdf 

2003c Prevalence and distribution of chronic wasting disease in Colorado, 2002-2003.  
Accessed on the Internet at 
http://wildlife.state.co.us/CWD/pdf/PrevalenceSummary8-031.pdf 



References 

493 

2004 Prevalence and distribution of chronic wasting disease in Colorado, 2003-2004.  
Accessed on the Internet at 
http://wildlife.state.co.us/CWD/pdf/PrevalenceSummary_9-14-04.pdf. 

2005a 2004 elk harvest, hunters, and recreation days for all manners of take.  Accessed on 
the Internet at http://wildlife.state.co.us/huntrecap/04harveststatistics/Elk.pdf. 

2005b Big game hunting recap summaries and harvest survey statistics.  Accessed on the 
Internet at http://wildlife.state.co.us/huntrecap/ 

Colorado State Forest Service 
n.d. Prescribed fire in Colorado.  Accessed on the Internet at 

http://lamar.colostate.edu/~montrose/rxfire.htm. 

Colorado Wolf Management Working Group (CWMWG) 
2002 Findings and Recommendations for Managing Wolves that Migrate into Colorado.  

Report commissioned by the Colorado Division of Wildlife.  Accessed on the 
Internet at 
http://wildlife.state.co.us/species%5Fcons/GrayWolf/workinggroup/recomendations.
pdf 

2004 Findings and Recommendations for Managing Wolves that Migrate into Colorado.  
December 28, 2004.  Accessed on the Internet at 
http://www2.merid.org/graywolf/comments.php. 

Condon, D.D. 
1943 Recommendations and an outline for the management of the elk and deer population 

in Rocky Mountain National Park. National Park Service Report. 

Connor, J. 
1993 Neotropical Migrant Bird Survey for Rocky Mountain National Park.  Rocky 

Mountain National Park Resource Management Series #17. 
2005 Personal communication between Jeff Connor, NPS biologist and Rocky Mountain 

National Park staff and Parsons staff during the Preferred Alternative Workshop, 
September 21-23. 

Cooper, D.J. 
2001 Email to Ryan Monello, Biologist, Rocky Mountain National Park from D.J. Cooper.   
2003 Personal communication between D.J. Cooper and Ryan Monello,  

Cooper, D.J., J. Dickens, and E. Gage 
2003 Constraints on, and Opportunities for, Riparian Willow Establishment, Rocky 

Mountain National Park, Colorado.  Report to the National Park Service. 

Cooper, D.J., and C. Westbrook 
2005 Personal communication among D.J. Cooper, C. Westbrook, and Rocky Mountain 

National Park staff, November 30. 

Cooper, D.J., S.W. Woods, R.A. Chimner, and L.H. MacDonald 
2000 Effects of the Grand Ditch on wetlands of the Kawuneeche Valley, Rocky Mountain 

National Park, Colorado.  Report to the National Park Service. 

Copeland, J.P. 
1996 Biology of the Wolverine in Central Idaho. M.S. Thesis. University of Idaho, 

Moscow, ID. 



REFERENCES 

494 

Cordova, K.P.  
2000a Park Visitors’ Beliefs, Attitudes and Preferences for Elk Management at Rocky 

Mountain National Park, Colorado.  Fort Collins, CO: Colorado State University. 

2000b Preliminary Results of Park Visitor Survey Regarding Elk Management in Rocky 
Mountain National Park, Colorado: Park Visitor’s Attitudes and Preferences for Elk 
Management at Rocky Mountain National Park.  Fort Collins, CO: Colorado State 
University. 

Corn, P. S., Jennings, M. L., and E. L. Muths 
1997 Survey and assessment of amphibian populations in Rocky Mountain National Park.  

Northwest Naturalist 78:34-55. 

Cottrell, T.R. 
1993 The Comparative Ecology of Salix planifolia and Salix monticola in Rocky Mountain 

National Park.  Ph.D., diss., Colorado State University, Fort Collins. 
1995 Willow colonization of Rocky Mountain mires.  Canadian Journal of Forest 

Research 25:215-222. 

Coughenour, M.B. 
1991 Biomass and nitrogen responses to grazing of upland steppe on Yellowstone's 

northern winter range.  Journal of Applied Ecology.  28:71-82. 
2002 Elk in the Rocky Mountain National Park Ecosystem – A Model-based Assessment.  

Final report to USGS Biological Resources Division and U.S. National Park Service.  
August 2002. 

Coughenour, M.B., D. M. Swift, K.A. Galvin, and J.E. Ellis   
2002 Savanna – Landscape and Regional Ecosystem Model.  General Model Information.  

Accessed on the Internet at: http://eco.wiz.uni-
kassel.de/model_db/mdb/savanna.html.  

Council on Environmental Quality (CEQ) 
1978 Regulations for Implementing the Procedural Provisions of the National 

Environmental Policy Act.  Code of Federal Regulations Title 40, Parts 1500–1508.  
Washington, D.C. 

Crabtree, R.L., and J.W. Sheldon   
1999 Coyotes and canid coexistence in Yellowstone.  In Carnivores in Ecosystems: the 

Yellowstone Experience, edited by T.W. Clark, A.P. Curlee, S.C. Minta, and P.M. 
Kareiva, 127-164.  Yale University Press, New Haven. 

Creel, S., J.E. Fox, A. Hardy, J. Sands, B. Garrott, and R.O. Peterson 
2002 Snowmobile activity and glucocorticoid stress responses in wolves and elk.  

Conservation Biology 16:809-814. 

Creel, S., and J. Winnie  
2005 Responses of elk herd size to fine-scale spatial and temporal variation in the risk of 

predation by wolves.  Animal Behaviour 69:1181-1189. Accessed on the Internet at 
http://www.montana.edu/wwwbi/staff/creel/creel.html. 

Daubenmire, R.F. 
1943 Vegetational zonation in the Rocky Mountains.  Botanical Review 9:325-393. 

Daubenmire, R.F., and J.B. Daubenmire  
1968 Forest Vegetation of Eastern Washington and Northern Idaho.  Technical Bulletin 

60.  Pullman, WA: Washington State University Agricultural Experiment Station.  



References 

495 

DeGregorio, M. 
2005 Personal communication between Mark DeGregorio, Education Program Specialist, 

Rocky Mountain National Park and Janice Biletnikoff, Parsons, Denver, February 11. 

Dekker, D.G.  
1997 Wolves of the Rocky Mountains from Jasper to Yellowstone.  Blaine: Hancock House. 

Denney, R.N., R.J. Boyd, E. Bucknall, W. Schuett, P.F. Gilbert, J. Cooney, L.D. Hibbs, G.D. 
Bear, and R.B. Gill 

1967 Research Project Segment: Elk Seasonal Movements, Rocky Mountain National 
Park.  Job Completion Report (State of Colorado).  

DeSimone, R., J. Vore, and T. Carlsen 
1993 Older bulls — who needs them?  In Proceedings, 1993 Western States and Provinces 

Elk Workshop, edited by J.D. Cada, J.G. Petersen, and T.N. Lonner, 29–34.  Helena: 
Montana Department of Fish, Wildlife and Parks. 

Dixon, J.S. 
1939 Special Report on the Elk Problem at Rocky Mountain National Park.  Report to the 

National Park Service. 

Dobkin, D.S., F.J. Singer, and W.S. Platts  
2002 Ecological Condition and Avian Response in Willow, Aspen, and Cottonwood 

Communities of the National Elk Refuge, Jackson, Wyoming.  Final report by High 
Desert Ecological Research Institute. 

Doerr, M.L., J.B. McAninch, and E.P. Wiggers 
2001 Comparison of four methods to reduce white-tailed deer abundance in an urban 

community.  Wildlife Society Bulletin.  29:1105-1113. 

Duberstein, J.N. 
2001 The Effects of Elk on Nest Site Selection in Cavity-nesting Birds in Rocky Mountain 

National Park.  Report to the National Park Service. 

Dudzinski, M. 
2003 Interview of Mike Dudzinski, owner of Home and Garden Center, Estes Park, with 

Andrew Fritsch, Harvey Economics, December.  

Duffield, J.W., and Neher, C.J. 
2004 Economics of Wolf Recovery in Yellowstone National Park. 

Dungan, J. 
2005 Electronic mail message from Jason Dungan to Ryan Monello, December 2005. 

Ehle, D.S.  
2001 Spatial and Temporal Patterns of Disturbance and Ponderosa Pine Forest Structure 

in Rocky Mountain National Park.  M.S. thesis, University of Wyoming, Laramie. 

Eismann, J. 
2005 Personal communication between John Eismann, Animal and Plant and Health 

Inspection Service and Timberley Belish, Parsons, Denver, February 5. 

Elliott, K.J., and J.M. Vose 
2005 Initial effects of prescribed fire on quality of soil solution and streamwater in the 

southern Appalachian mountains.  Southern Journal of Applied Forestry 29: 5-15. 



REFERENCES 

496 

Elverum, C. 
n.d. Elk/human conflicts in Banff National Park.  Parks Canada, Alberta Regional Office.  

Calgary, Canada.  Accessed on the Internet at 
http://www.rr2.ualberta.ca/Wildlife_Impacts/banff/elkpeo.htm. 

Environmental Protection Agency (EPA) 
1996 Draft Guidance for Incorporating Environmental Justice Concerns in EPA's NEPA 

Compliance Analyses.  Washington, D.C.: U.S. Environmental Protection Agency. 

Ernst, C.P. 
n.d. How do you stop a charging elk?  Banff National Park.  Accessed on the Internet at 

http://www.pc.gc.ca/canada/pn-tfn/itm2-/2004/2004-05-10_E.asp. 

Estes, M.  
1939 The memoirs of Estes Park. Reprint of article in Colorado Magazine from 1939. 

Feagans, T.  

2005 Interview with Tracy Feagans, Administrative Assistant to Assistant Town 
Administrator, Town of Estes Park, by Harvey Economics, July. 

Federal Aviation Administration (FAA) 

2005 Special federal aviation regulation.  Accessed on the Internet at 
http://www.airweb.faa.gov/Regulatory_and_Guidance_Library/rgFAR.nsf/0/A3FB83
C004F5EA2C86256C7900621394?OpenDocument. 

Fitzgerald, J.P., C.A. Meaney, and D.M. Armstrong  

1994 Mammals of Colorado.  Boulder, CO: Denver Museum of Natural History/University 
Press of Colorado.   

Fix, P.J., S.C. Stewart, and M.J. Manfredo 
2004 Preferences for Elk and Vegetation Management in RMNP: Summary of Key Results.  

Colorado State University, Human Dimensions in Natural Resources Unit. 

Fleischner, T.L.   
1994 Ecological costs of livestock grazing in western North America.  Conservation 

Biology 8:629-644. 

Forchhammer, M.C., N.C. Stenseth, E. Post, and R. Langvatn 
1998 Population dynamics of Norwegian red deer: density-dependence and climatic 

variation.  Proceedings of the Royal Society of London 265:341-350. 

Forsyth, D.M., and G.J. Hickling 
1998 Increasing Himalayan tahr and decreasing chamois densities in the eastern Southern 

Alps, New Zealand: evidence for interspecific competition.  Oecologia 113:377-382. 

Fortin, D., L.B. Hawthorne, M.S. Boyce, D.W. Smith, T. Duchesne, and J.S. Mao. 
2005 Wolves influence elk movements: Behavior shapes a trophic cascade in Yellowstone 

National Park.  Ecology 86:1320-1330. 

Frank, D.A., and S.J. McNaughton 
1993 Evidence for the promotion of aboveground grassland production by large herbivores 

in Yellowstone National Park.  Oecologia 96:157-161. 



References 

497 

Free Hearing Test 
n.d. Gunfire sound levels.  Accessed on the Internet at 

http://www.freehearingtest.com/hia_gunfirenoise.shtml 

Frost, H.C., G.L. Storm, M.J. Batcheller, and M.J. Lovallo  
1997 White-tailed deer management at Gettysburg National Military Park and Eisenhower 

National Historic Site.  Wildlife Society Bulletin 25:462–469. 

Gage, G. and Cooper, D.J. 
2003 Chapter 5: Survival of rooted and unrooted willow stem cuttings, moraine and 

horseshoe parks, Rocky Mountain National Park, Colorado.  In Constraints on, and 
Opportunities for, Riparian Willow Establishment, Rocky Mountain National Park, 
edited by Cooper, D.J., J. Dickens, and E. Gage.  Report to the National Park Service.  

Garton, E.O., R.L. Crabtree, B.B. Ackerman, and G. Wright 
1990 The potential impact of a reintroduced wolf population on the northern Yellowstone 

elk population.  In Wolves for Yellowstone? A Report to the United States Congress, 
Vol. 2, Research and Analysis, edited by J.D. Varley and W.G. Brewster, 3-59 – 3-
91. National Park Service: Yellowstone National Park. 

Gasaway, W.C., Boertje, R.D., Grangaard, D.V., Kellyhouse, D.G.,Stephenson, R.O. & Larsen, 
D.G. 

1992 The role of predation in limiting moose at low densities in Alaska and Yukon and 
implications for conservation.  Wildlife Monograph 120,:1-59. 

Gehring, C.A., and T.G. Whitman 
2002 Mycorrhizae-herbivore interactions: population and community consequences. In 

Ecological Studies, Volume 157: Mycorrhizal Ecology, edited by M.G.A. van der 
Heijden and I. Sanders.  Berlin: Springer-Verlag. 

Geist, V.  
1978 Behavior.  In Big Game of North America, Ecology and Management, edited by J.L. 

Schmidt and D.L. Gilbert.  Harrisburg, PA.: Stackpole Books. 

1982 Adaptive behavioral strategies.  In Elk of North America: Ecology and Management, 
edited by Jack Ward Thomas and D.E. Toweill, 219-278.  Harrisburg: Stackpole 
Books. 

2002 Adaptive behavioral strategies.  In North American Elk: Ecology and Management, 
compiled and edited by D.E. Toweill and J.W. Thomas, 389-433.  Washington DC:  
Smithsonian Institution Press. 

Gengler, S. 
2005 Interview with Stan Gengler, EVRPD manager, by Andy Fritsch of Harvey 

Associates, 2005. 

George, J. 
2003 Personal communication between Janet George, and Therese Johnson, Rocky 

Mountain National Park, Denver, Colorado. 

Gese, E.M., and S. Grothe 
1995 Analysis of coyote predation on deer and elk during winter in Yellowstone National 

Park, Wyoming.  American Midland Naturalist.  133:36-43. 

Gill, K. 
2004 Keep your distance from elk this time of year.  The Jasper Booster.  September 15. 



REFERENCES 

498 

Goodson, N.J. 
1978 Status of Bighorn Sheep in Rocky Mountain National Park.  M.S. thesis, Colorado 

State University, Fort Collins. 

Gramann, J.H.   
2002 The Role of Crowding in Visitor Displacement at Mount Rainier and Olympic 

National Parks.  Washington, DC: National Park Service. 

Grandin, T. 
1999 Safe handling of large animals (cattle and horses).  Occupational Medicine: State of 

the Art Reviews 14.  Accessed on the Internet at 
http://www.grandin.com/references/safe.html. 

Grater, R.K. 
1945 Report on the Elk-deer Reduction Program of 1944-1945 at Rocky Mountain 

National Park.  National Park Service Report. 

Gray, J.A. 
1943 Rodent populations in the sagebrush desert of the Yakima Valley, Washington.  

Journal of Mammalogy.  24:191-193. 

Griggs, R.F.  
1956 Competition and succession on a Rocky Mountain fellfield.  Ecology 37:8-20. 

Gross, J.E., and M.W. Miller 
2001 Chronic wasting disease in mule deer: a model of disease dynamics, control options, 

and population consequences.  Journal of Wildlife Management.  65:205-215. 

Gude, J., and B. Garrot 
2003 Lower Madison Valley Wolf-Ungulate Research Project.  2002-2003 Annual Report.  

Bozeman, MT: Montana State University.  

Gurnell, A.M. 
1998 The hydrogeomorphological effects of beaver dam-building activity.  Progress in 

Physical Geography 22: 167-198. 

Guse, N.G., Jr. 
1966 Administrative History of an Elk Herd.  M.S. thesis, Colorado State University, Fort 

Collins. 

Gysel, L.W.  
1960 An ecological study of the winter range of elk and mule deer in the Rocky Mountain 

National Park.  Journal of Forestry 58:696-703. 

Haight, R.G., and L.D. Mech 
1997 Evaluating vasectomy as a means of wolf control.  Journal of Wildlife Management 

61:1023-1031 

Hammerson, G.A. 
1999 Amphibians and Reptiles in Colorado.  Niwot, CO: University Press of Colorado.   

Hannon, J. 
2005 Interview with John Hannon, Supervisory Management Specialist, Business Program, 

NPS, by Harvey Associates, July. 



References 

499 

Hansen, L., and J. Beringer  
1997 Managed hunts to control white-tailed deer populations on urban public areas in 

Missouri.  Wildlife Society Bulletin 25: 448–447. 

Harrington, F.A.  
1978  Ecological Segregation of Ungulates in Alpine and Subalpine Communities.  Ph.D. 

diss., Colorado State University, Fort Collins. 

Harris, Miller, Miller, and Hanson, Inc.  
1998 Results of Phase I, Task Order Number One, Sound Monitoring Results – September 

1998 Field Work.  Report to Rocky Mountain National Park. 

2001 Status on the I-Ince initiative on recreational noise and progress on quantifying noise 
intrusions in parks.  Noise Conference 2001.  October 29-31.  Portland, Maine.  
Accessed on the Internet at http://www.hmmh.com/presentations/nc01-061.pdf. 

Harvey Economics 
2005 Summary: Elk and Vegetation Management EIS, Stakeholder Interview Results, 

working paper, July. 

Hebblewhite, M.  
2000 Wolf and Elk Predator-Prey Dynamics in Banff National Park.  M.S. thesis, 

University of Montana, Missoula.  On file at Rocky Mountain National Park, Estes 
Park, CO.  

Hebbelwhite, M., D.H. Pletscher, and P.C. Paquet 
2002 Elk population dynamics following wolf recolonization of the bow valley of Banff 

National Park.  Research Links 11: 10-12. 

Hebblewhite, M., C.A. White, C.G. Nietvelt, J.A. McKenzie, T.E. Hurd, J.M. Fryxell, S.E. 
Bayley, and P.C. Paquet 

2005 Human activity mediates a trophic cascade caused by wolves.  Ecology 86:2135-
2144. 

Herreman, J., and M. Ben-David 
2001 Population survey for river otters in Rocky Mountain National Park.  Accessed on the 

Internet at http://www.otternet.com/ROA/rockymtnsurvey.htm. 

Hess, K., Jr.  
1991 Description and Evaluation of Cover Types in the Rocky Mountain National Park.  

Unpublished report to the National Park Service.  
1993 Rocky Times in Rocky Mountain National Park.  University Press of Colorado, 

Niwot.  

Hinds, T.E.  
1985 Diseases.  In Aspen: Ecology and Management in the Western United States, edited 

by N.V. DeByle and R.P. Winokur, 87-106.  USDA Forest Service General 
Technical Report RM-119.  Fort Collins, CO: Rocky Mountain Forest and Range 
Experiment Station.  

Hobbs, N.T. 
2005 Personal communication between N Hobbs and Therese Johnson, Rocky Mountain 

National Park, December. 



REFERENCES 

500 

Hobbs, N.T., D.L. Baker, G.D. Bear, and D.C. Bowden 

1996a Ungulate grazing in sagebrush grassland: mechanisms of resource competition.  
Ecological Applications 6:200-217 

1996b Ungulate grazing in sagebrush grassland: effects of resource competition on 
secondary production.  Ecological Applications 6:218-227. 

Hobbs, N.T., D.L. Baker, J.E. Ellis, and D.M. Swift  
1981 Composition and quality of elk winter diets in Colorado.  Journal of Wildlife 

Management 45:156-171. 

Hobbs, N.T., D.L. Baker, J.E. Ellis, D.M. Swift, and R.A. Green 
1982 Energy- and nitrogen-based estimates of elk winter-range carrying capacity.  Journal 

of Wildlife Management 46:12-21. 

Hobbs, N.T., and Bradford, J.  
2003 Analysis of options for elk population management in Rocky Mountain National 

Park.  Final report to the National Park Service.  On file at the park. 

Holien, K. 
2005a Email from Kris Holien, Communications Officer, Rocky Mountain National Park, to 

Carlie Ronca, Natural Resources Management Specialist, Rocky Mountain National 
Park, April 8. 

2005b Email from Kris Holien, Communications Officer, Rocky Mountain National Park, to 
Scott Lowry, Parsons, Denver, August 20. 

2005c Email from Kris Holien, Communications Officer, Rocky Mountain National Park, to 
Scott Lowry, Parsons, Denver, August 31. 

Hornocker, M.G.  
1970 An analysis of mountain lion predation upon mule deer and elk in the Idaho primitive 

area.  Wildlife Monographs No. 21. 

Houston, D.B.  
1982 The Northern Yellowstone Elk.  New York: Macmillan Publishing Co. 

Huff, D.E., and J.D. Varley 
1999 Natural regulation in Yellowstone National Park’s Northern Range.  Ecological 

Applications.  9:17-29. 

Hunter, D.O. 
2005 Email from Don O. Hunter, Wildlife Biologist, USGS Fort Collins Science Center, to 

Don Kellett, Parsons, Denver, October 19. 

International Wolf Center   
1999 Survey shows Minnesotans’ attitudes about wolves.  Accessed on the Internet at 

http://www.wolf.org/wolves/learn/intermed/inter_human 
/survey_shows.asp. 

2002 Living with wolves: tips for avoiding conflicts.  Wolves and Humans.  Accessed on 
the Internet at 
http://www.wolf.org/wolves/learn/basic/pdf/wh_avoiding%20_conflict.pdf. 

2003 Too close for comfort: the problem of habituated wolves.  Wolves and Humans.  
Accessed on the Internet at 
http://www.wolf.org/wolves/learn/basic/pdf/wh_close_for_comfort.pdf. 



References 

501 

Irwin, L.L. 
2002 Migration. In North American Elk: Ecology and Management, edited by  D. E. 

Toweill and J. W. Thomas.  Smithsonian Institution Press, Washington D.C. 

Ives, R.L. 
1942 The beaver meadow complex.  Journal of Geomorphology 5:191-203. 

Jarrett, R.D., and J.E. Costa 
1993 Hydrology and geomorphology of the 1982 Lawn Lake dam failure, Colorado. In 

Ecological effects of the Lawn Lake Flood of 1982, Rocky Mountain National Park, 
edited by H. E. McCutchen, R. Herrmann, and D. R. Stevens, 1-17.  Scientific 
Monograph NPS/NRROMO/NRSM-93/21. 

Jehle, G., Kotliar, N.B., and Savidge, J.A.  
In Review Avian response to prescribed fire in the upland shrub/ponderosa pine system of 

Rocky Mountain National Park, Colorado. 

Jenkins, K.J., and R.G. Wright 
1987 Dietary niche relationships among cervids relative to winter snowpack in 

northwestern Montana.  Canadian Journal of Zoology.  65:1397-1401. 

Johnsgard, P.A. 
1986 Birds of the Rocky Mountains. Boulder: Colorado Associated University Press.  

Johnson, T. 
2005 Personal communication between Therese Johnson, Rocky Mountain National Park, 

and Ed Harvey, Harvey Associates, September. 

2006 E-mail from Therese Johnson, Rocky Mountain National Park, to Parsons, Denver, 
March 7. 

Johnson, T.L., and R.J. Monello 
2001 An adaptive approach to elk management in Rocky Mountain National Park.  In 

Crossing Boundaries in Park Management: Proceedings of the 11th Conference on 
Research and Resource Management in Parks and on Public Lands, edited by David 
Harmon.  Hancock, Michigan: The George Wright Society.  

Johnston, C.A., and R.J. Naiman  
1990 Aquatic patch creation in relation to beaver population trends.  Ecology 71:1617-21. 

Jones, J.R., and G.A. Schier  
1985 Growth.  In Aspen: Ecology and Management in the Western United States, edited by 

N.V. DeByle and R.P. Winokur, 19-24.  USDA Forest Service General Technical 
Report RM-119.  Fort Collins, CO: Rocky Mountain Forest and Range Experiment 
Station.  

Kay, C.E.  
1993 Aspen seedlings in recently burned areas of Grand Teton and Yellowstone National 

Parks. Northwest Science 67:94-104. 
1997a Is aspen doomed? Journal of Forestry 95:4-11. 
1997b The condition and trend of aspen, Populus tremuloides, in Kootenay and Yoho 

National Parks: implications for ecological integrity.  The Canadian Field-Naturalist 
111:607-606. 



REFERENCES 

502 

Kaye, J.P., and S.C. Hart 
1998 Ecological restoration alters nitrogen transformations in a ponderosa pine-bunchgrass 

ecosystem.  Ecological Applications 8: 1052-1060.  

Kaye, M.W., D. Binkley, and T.J. Stohlgren 
2005 Effects of conifers and elk browsing on quaking aspen forests in the central Rocky 

Mountains, USA.  Ecological Applications 15: 1284–1295. 

Kaye, M.W., T.J. Stohlgren, and D. Binkley 
2003 Aspen structure and variability in Rocky Mountain National Park, Colorado, USA.  

Landscape Ecology 18:591-603. 

Kaye, M.W., K. Suzuki, D. Binkley, and T.J. Stohlgren 
2001 Landscape-scale dynamics of aspen in Rocky Mountain National Park, Colorado.  

USDA Forest Service Proceedings RMRS-P-18.  Accessed on the Internet at 
http://www.fs.fed.us/rm/pubs/rmrs_p018/rmrs_p018_039_046.pdf. 

Kershaw, L., A. MacKinnon, and J. Pojar  
1998 Plants of the Rocky Mountains.  Edmonton: Lone Pine Publishing.  

Kiener, W.  
1939 Sociological Studies of the Alpine Vegetation on Longs Peak.  Ph.D. diss., University 

of Nebraska, Lincoln.  

Kilpatrick, H.J., and W.D. Walter  
1999 A controlled archery deer hunt in a residential community: cost, effectiveness and 

deer recovery rates.  Wildlife Society Bulletin 27:115–123. 

King, Z., and R. Brooks  
2001 Montana study and results of the elk hunter preference survey.  Helena: Montana 

Department of Fish, Wildlife and Parks. 

Kingery, H.E., ed. 
1998 Colorado Breeding Bird Atlas.  Denver, CO: Colorado Bird Atlas Partnership and 

Colorado Division of Wildlife. 

Kirkpatrick, J.F. 
2004 Personal communication between Jay F. Kirkpatrick and Carlie Ronca, Natural 

Resource Management Specialist, Rocky Mountain National Park, National Park 
Service, April 6. 

Kloppers, E., J. Zehnder, G. Peers, R. Le Blanc, and C. St. Clair 
2004 Herding Techniques for Elk Aversive Conditioning.  Draft. 

Kloppers, E.L., C.C. St. Clair, and T.E. Hurd,  
2005 Predator-resembling aversive conditioning for managing habituated wildlife.  

Ecology and Society 10:31.  Accessed on the Internet at 
http://www.ecologyandsociety.org/vol10/iss1/art31/ 

Knight, R.L., F.W. Smith, S.W. Buskirk, W.H. Romme, and W.L. Baker 
1998 Forest Fragmentation in the Rocky Mountains.  Boulder, CO: University of Colorado 

Press.  

Knight, R.R., B.M. Blanchard, and P. Schullery 
1999 Yellowstone bears.  In Carnivores in Ecosystems: the Yellowstone Experience, edited 

by T.W. Clark, A.P. Curlee, S.C. Minta, and P.M. Kareiva, 51-76.  New Haven, CT: 
Yale University Press. 



References 

503 

Koehler, G.M., and K.B. Aubry 
1994 Lynx.  In The Scientific Basis for Conserving Forest Carnivores:  American Marten, 

Fisher, Lynx, and Wolverine in the Western United States, edited by Ruggiero, L.F., 
K.B. Aubry, S.W. Buskirk, L.J. Lyon, and W.J. Zielinski.  General Technical Report 
RM-254.  Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Forest and Range Experiment Station.   

Kufeld, R.C., O.C. Wallmo, and C. Feddema  
1971 Foods of the Rocky Mountain Mule Deer.  USDA Forest Service Research Paper 

RM-111.  Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Forest and Range Experiment Station. 

Kunkel, K.E., and D.H. Pletscher 
1999 Species-specific population dynamics of cervids in a multipredator ecosystem.  

Journal of Wildlife Management 63:1082-1093. 

Kunkel, K.E., T.K. Ruth, D.H. Pletscher, and M.G. Hornocker 
1999 Winter prey selection by wolves and cougars in and near Glacier National Park, 

Montana.  Journal of Wildlife Management 63:901-910. 

Kyttälä, I. 
n.d. Suppressor project summary.  Accessed on the Internet at 

http://guns.connect.fi/rs/summary.html. 

Lane, J.R. and C. Montagne 
1996 Comparison of soils inside and outside of grazing exclosures on Yellowstone 

National Park's northern winter range.  In Plants and Their Environments: 
Proceedings of the First Scientific Conference on the Greater Yellowstone 
Ecosystem, edited by D. Despain, 329.  Technical Report NPS/NRYELL/NRTR.  
Denver, CO: USDI, NPS. 

Langdon, Sue 
2004a. Personal communication between Sue Langdon, Park Ranger, Interpretation, Rocky 

Mountain National Park, and Janice Biletnikoff, Parsons, Denver, December 17. 

2004b.  Email from Sue Langdon, Park Ranger, Interpretation, Rocky Mountain National 
Park, to Janice Biletnikoff, Parsons, Denver, December 22. 

2005a. Personal communication between Sue Langdon, Park Ranger, Interpretation, Rocky 
Mountain National Park, and Janice Biletnikoff, Parsons, Denver, February 13. 

2005b. Personal communication between Sue Langdon, Park Ranger, Interpretation, Rocky 
Mountain National Park, and Janice Biletnikoff, Parsons, Denver, March 9. 

2005c. Email from Sue Langdon, Park Ranger, Interpretation, Rocky Mountain National 
Park, to Carlie Ronca, Natural Resources Management Specialist, Rocky Mountain 
National Park, April 5. 

2005d. Email from Sue Langdon, Park Ranger, Interpretation, Rocky Mountain National 
Park, to Carlie Ronca, Natural Resources Management Specialist, Rocky Mountain 
National Park, August 12.  Forwarded to Scott Lowry, Parsons Denver, August 12.   

Larimer County Planning Division 
2005  Estes Valley Plan.  Accessed on the Internet at 

http://www.co.larimer.co.us/planning/planning/estes_valley_plan/estes_valley_plan_t
oc.htm, January 2005. 



REFERENCES 

504 

Larkins, K.F. 
1997 Patterns of Elk Movement and Distribution in and adjacent to the Eastern Boundary 

of Rocky Mountain National Park.  M.S. thesis, University of Northern Colorado, 
Greeley. 

Laundré, J.W., L. Hernández, and K.B. Altendorf 
2001 Wolves, elk, and bison: reestablishing the "landscape of fear" in Yellowstone 

National Park, U.S.A.  Canadian Journal of Zoology 79:1401-1409. 

League for the Hard of Hearing (LHH) 
2003 Recreational Noise Fact Sheet.  Accessed on the Internet at 

http://www.lhh.org/noise/facts/recreation.htm. 
2005 Noise levels in our environment fact sheet.  Accessed on the Internet at 

http://www.lhh.org/noise/decibel.htm. 

Leslie, M. 
2005 Interview with Mark Leslie, Area Supervisor, Colorado Division of Wildlife by Ed 

Harvey, Harvey Associates, September.  

Leukering, T., and M. Carter 
1999 Abundance and Nesting Success of Common Breeding Birds in Willow Riparian 

Areas in Rocky Mountain National Park.  Report to the National Park Service. 

Lind, J., and W. Cresswell 
2005 Determining the fitness consequences of antipredation behavior.  Behavioral Ecology 

16:945-956. 

Linnell, J., D.C., R. Andersen, Z. Andersone, L. Balciauskas, J.C. Blanco, L. Boitani, S. Brainerd, 
U. Breitenmoser, I Kojola, O. Liberg, J. Løe, H. Okarma, H. Pedersen, C. Promberger, H. Sand, 
E. Solberg, H. Valdman, and P. Wabakken 

2002 The fear of wolves: A review of wolf attacks on humans.  Oppdragsmelding 731:1-
65.  Trondheim, Norway: Norsk Institutt for Natursforskning.  Accessed on the 
Internet at http://www.timberwolfinformation.org/info/wolfattack.pdf. 

Lloyd, J. 
1997 The effect of elk herbivory on vegetation and songbirds of aspen communities in 

Rocky Mountain National Park. Report to the National Park Service. 

Loeffler, C., ed. 
1998 Conservation Plan and Agreement for the Management and Recovery of the Southern 

Rocky Mountain Population of the Boreal Toad (Bufo boreas boreas), Boreal Toad 
Recovery Team.  

Loomis, J. 
2004 How bison and elk populations impact park visitation: a comparison of results from a 

survey and a historic visitation regression model.  Society and Natural Resources 
17:1-9. 

Loomis, J., and L. Caughlan  
2004 Linking intended visitation to regional economic impact models of bison and elk 

management.  Human Dimensions of Wildlife Journal 9:17-33. 

Loomis, J., J. Cooper, and S. Allan 
1988 The Montana Elk Hunting Experience: A Contingent Valuation Assessment of 

Economic Benefits to Hunters, September. 



References 

505 

Lubow, B.C. 
2005  Personal communication between Bruce Lubow, Colorado State University, and 

Therese Johnson, Rocky Mountain National Park, October 17. 

Lubow, B.C., F.J. Singer, T.L. Johnson, D.C. Bowden 
2002 Dynamics of interacting elk populations within and adjacent to Rocky Mountain 

National Park.  Journal of Wildlife Management 66:757-775. 

Leukering, T., and M. F. Carter 
1999 Colorado birds monitored by 2001: Results of point-transects in three Colorado 

habitats with an appendix of results of special species monitoring. Colorado Bird 
Observatory.  Unpublished report. 

Mack, J.A., and F. J. Singer  
1993 Using pop-II models to predict effects of wolf predation and hunter harvests on elk, 

mule deer, and moose on the northern range.  In Ecological Issues on Reintroducing 
Wolves into Yellowstone National Park, edited by R.S. Cook, 49-74.  National Park 
Service Scientific Monographs 92/22. 

Manfredo, M.J., A.D. Bright, J. Pate, and G. Tischbein 
1994 Colorado Residents’ Attitudes and Perceptions Toward Reintroduction of the Gray 

Wolf (Canis lupus) into Colorado.  Project Report No. 21.  Project Report for the 
U.S. Fish and Wildlife Service.  Fort Collins, CO: Colorado State University, Human 
Dimensions in Natural Resources Unit. 

Martin, A.C., H.S. Zim, and A.L. Nelson  
1951 A Guide to Wildlife Food Habits.  Dover Publications, Inc., New York.  

Mast, J.N., T.T. Veblen, and Y.B. Linhart  
1988 Disturbance and climatic influences on age structure of ponderosa pine at the 

pine/grassland ecotone, Colorado Front Range.  Journal of Biogeography 25:743-
755. 

May, T.A., and C.E. Braun 
1972 Seasonal foods of adult white-tailed ptarmigan in Colorado.  Journal of Wildlife 

Management.  36:1180-1186. 

McClintock, B.T. 
2004 The Mark-Resight Method: An Application to Bighorn Sheep in Colorado and a 

Simulation Study Evaluating Estimators.  M.S. thesis, Colorado State University, Fort 
Collins.  Accessed on the Internet at http://holly.colostate.edu/~btm119/thesis.pdf. 

McCutchen, H.E.; R. Hermann, and D.R. Stevens 
1993 Ecological Effects of the Lawn Lake Flood of 1982.  Rocky Mountain National Park. 

McDonough, W.T. 
1985 Sexual reproduction, seeds, and seedlings.  In Aspen: Ecology and Management in 

the Western United States, edited by N.V. DeByle and R. P. Winokur, 25-28.  USDA 
Forest Service General Technical Report RM-119.  No. 21. Project Report for the 
U.S. Fish and Wildlife Service.  Fort Collins, CO: Rocky Mountain Forest and Range 
Experiment Station. 

McLaughlin, J.S. 
1931 First Annual Spring Wildlife Report, Rocky Mountain National Park.  National Park 

Service Report.  



REFERENCES 

506 

McNaughton, S.J. 
1983 Compensatory plant growth as a response to herbivory.  Oikos 40:329-336. 

McNaughton, S.J., F.F. Banyikwa, and M.M. McNaughton 
1998 Root biomass and productivity in a grazing ecosystem: the Serengeti.  Ecology.  

79:587-592. 

McNay, M.E. 
2002 A Case History of Wolf-Human Encounters in Alaska and Canada.  Alaska 

Department of Fish and Game Wildlife Technical Bulletin 13. 

Mcsquared System Design Group  
n.d. Decibels and Distance.  Accessed on the Internet at 

http://www.mcsquared.com/dbframe.htm 

Mech, L.D., T.J. Meier, J.W. Burch, and L.G. Adams 
1995 Patterns of prey selection by wolves in Denali National Park, Alaska.  In Ecology and 

Conservation of Wolves in a Changing World, Proceedings of the Second North 
American Symposium on Wolves, Canadian Circumpolar Institute, Edmonton, 
Alberta, Occasional Publication 35, edited by L.D. Carbyn, S.H. Fritts, and D.R. 
Seip, 231-244.  Jamestown, ND: Northern Prairie Wildlife Research Center Online.  
Accessed on the Internet at 
http://www.npwrc.usgs.gov/resource/2000/denali/denali.htm 

Mech, L.D., M.K. Phillips, D.W. Smith, and T.J. Kreeger 
1996a Denning behavior of non-gravid wolves, Canis lupus.  Canadian Field-Naturalist 

110: 343-345.  

Mech, L.D., S. H. Fritts, and M. E. Nelson 
1996b Wolf management in the 21st century:  from public input to sterilization.  Journal of 

Wildlife Research 1: 195-198.  

Mech, L.D., D.W. Smith, K.M. Murphy, and D.R. MacNulty 
2001 Winter severity and wolf predation on a formerly wolf-free elk herd.  Journal of 

Wildlife Management 65:998–1003. 

Medin, D.E., and W.P. Clary 
1989 Small Mammal Populations in a Grazed and Ungrazed Riparian Habitat in Nevada.  

USDA Forest Service Research Paper INT-413.  Intermountain Research Station.   
1990a Bird and Small Mammal Populations in a Grazed and Ungrazed Riparian Habitat in 

Idaho.  USDA Forest Service Research Paper INT-425.  Intermountain Research 
Station.   

1990b Bird Populations in and adjacent to a Beaver Pond Ecosystem in Idaho.  USDA 
Forest Service Research Paper INT-432.  Intermountain Research Station.   

Menezes, R.S.C., E.T. Elliot, D.W. Valentine, and S.A. Williams 
2001 Carbon and nitrogen dynamics in elk winter ranges.  Journal of Range Management 

54:400-408.2001 

Menezes, R.S.C., E.T. Elliot, and J.M. Welker 
2002 Isotopic evidence of the effects of herbivory and landscape position on plant nitrogen 

sources in a riparian ecosystem.  In Ecological Evaluation of the Abundance and 
Effects of Elk in Rocky Mountain National Park, Colorado, 1994-1999, edited by F.J. 
Singer.  Report to the National Park Service. 



References 

507 

Milchunas, D.G., O.E. Sala, and W.K. Lauenroth 
1988 A generalized model of the effects of grazing by large herbivores on grassland 

community structure.  The American Naturalist 132:87-106. 

Miller, L.A.  
1995  Immunocontraception as a tool for controlling reproduction in coyotes.  In Coyotes in 

the Southwest: A Compendium of Our Knowledge, Symposium Proceedings, 
December 1995, San Angelo TX.   

Miller, M.W. 
2005 Chronic wasting disease in Colorado, 2002-2004.  Colorado Division of Wildlife.  

Accessed on the Internet at http://wildlife.state.co.us/Hunting/BigGame/CWD.  

Miller, M.W., M.A. Wild, and E.S. Williams  
1998 Epidemiology of chronic wasting disease in Rocky Mountain elk.  Journal of Wildlife 

Diseases.  34:532-538. 

Miller, M.W., E.S. Williams, N.T. Hobbs, and L.L. Wolfe 
2004 Environmental sources of prion transmission in mule deer.  Emerging Infectious 

Diseases 10:1003-1006.  Accessed on the Internet at 
http://www.cdc.gov/ncidod/EID/vol10no6/04-0010.htm. 

Miller, M.W., E.S. Williams, C.W. McCarty, T.R. Spraker, T.J. Kreeger, and E.T. Thorne 
2000 Epidemiology of chronic wasting disease in free-ranging cervids.  Journal of Wildlife 

Diseases 36:676-690. 

Minkkinen, K., H. Vasander, S. Jauhiainen, Karsisto, M. and J. Laine 
1999 Post-drainage changes in vegetation composition and carbon balance in Lakkasuo 

mire, central Finland.  Plant and Soil 207: 107-120. 

Mitchell D., J. Tjornehoj, and B. W. Baker 
1999 Beaver populations and possible limiting factors in Rocky Mountain National Park. 

USGS, Midcontinent Ecological Science Center, Ft. Collins, CO. 

Monello, R. J., T.L. Johnson, and R.G. Wright 
2005 The Ecological Role of Elk in Rocky Mountain National Park.  Report to the National 

Park Service. 

Mostaghimi S., K. Brannan, and T.A. Dillaha 
2002 Fecal coliform TMDL development: case study and ramifications.  Water Resources 

Update, University Council on Water Resources 122.  Accessed on the Internet at 
http://www.ucowr.siu.edu/updates/122/index.html. 

Mueggler, W.F. 
1985 Vegetative associations.  In Aspen: Ecology and Management in the Western United 

States, edited by N.V. DeByle and R. P. Winokur, 45-55.  USDA Forest Service 
General Technical Report RM-119. Rocky Mountain Forest and Range Experiment 
Station, Fort Collins, Colorado. 

Muenchrath, Jean. 
2006 Personal communication between Jean Muenchrath, Park Ranger, Rocky Mountain 

National Park, and Carlie Ronca, Natural Resource Management Specialist, Rocky 
Mountain National Park.  March 16. 

Murie, O.J. 
1951 The Elk of North America, Harrisburg, PA: Stackpole Co. 



REFERENCES 

508 

Naiman, R J., C.A. Johnston, and J.C. Kelley 
1988 Alteration of North American streams by beaver.  Bioscience 387:753-762. 

Naiman, R.J., and J.M. Melillo 

1983 Nitrogen budget of a subarctic stream altered by beaver (Castor canadensis).  
Oecologia 62:150-155. 

National Institute on Deafness and Other Communication Disorders (NIDCD) 
n.d. Interactive sound ruler.  Accessed on the Internet at   

http://www.nidcd.nih.gov/health/education/decibel/decibel_text.asp 

National Interagency Fire Center (NIFC) 

2002 Interagency Helicopter Operations Guide.  Boise, ID.  Accessed on the Internet at 
http://www.nifc.gov/ihog/. 

2005 Interagency Standards for Fire and Fire Aviation Operations.  Boise, ID.  Accessed 
on the Internet at http://www.fire.blm.gov/Standards/redbook.htm. 

National Park Service (NPS) 

1994 Commercial Horse Use Management Plan and Environmental Assessment.  Estes 
Park, CO: Rocky Mountain National Park. 

1995 Rocky Mountain National Park Visitor Use Survey: 1994-1995.  Denver, CO: Socio-
Economic Studies Division. 

1997 Yellowstone’s Northern Range: Complexity and Change in a Wildland Ecosystem.  
Accessed on the Internet at http://www.nps.gov/yell/nature/northernrange/ch5.htm. 

1999a Director’s Order #41: Wilderness Preservation and Management. Washington, DC: 
NPS Office of Policy.  Accessed on the Internet at 
http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 

1999b Director’s Order #50B and Reference Manual 50B: Occupational Safety and Health 
Program.  Washington, D.C.: NPS Office of Policy.  Accessed on the Internet at 
http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 

1999c Rocky Mountain National Park Commercial Services Plan. 

2000 Director’s Order #47: Soundscape Preservation and Noise Management.  
Washington DC: NPS Office of Policy.  Accessed on the Internet at  
http://www.nps.gov/refdesk/DOrders/DOrder47.html. 

2001a Backcountry/Wilderness Management Plan and Environmental Assessment.  Estes 
Park, CO: Rocky Mountain National Park. 

2001b Baseline Water Quality Data Inventory and Analysis for Rocky Mountain National 
Park.  Water Resource Services.  Accessed on the Internet at 
http://www.nature.nps.gov/water/. 

2001c Director’s Order #12: Conservation Planning, Environmental Impact Analysis, and 
Decision-making.  Washington, D.C.: NPS Office of Policy.  Accessed on the 
Internet at http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 

2001d Director’s Order #50C: Public Risk Management Program.  Draft.  Washington, 
D.C.: NPS Office of Policy.  Accessed on the Internet at 
http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 



References 

509 

2001e Firearms Qualification Course – Shotgun Specialty Shells.  Washington, D.C.: NPS 
Office of Policy.  Accessed on the Internet at 
http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 

2001f Resource Management Firearms Qualification Course - Dart Rifles/Pistols.  Estes 
Park, CO: Rocky Mountain National Park. 

2001g Rocky Mountain National Park: Interim Operating Plan for Handling Elk and Deer 
in Areas Where Chronic Wasting Disease Is Present.  Estes Park, CO: Rocky 
Mountain National Park. 

2002a Director's Order #77-4: Use of Pharmaceuticals for Wildlife.  Draft.  Washington, 
D.C.: NPS Office of Policy.  Accessed on the Internet at 
http://data2.itc.nps.gov/npspolicy/DOrders.cfm. 

2002b Environmental Assessment for the Management of Snowmobiles in Rocky Mountain 
National Park.  Estes Park, CO: Rocky Mountain National Park. 

2002c Paintball Gun Standard Operating Procedures.  Estes Park, CO: Rocky Mountain 
National Park. 

2002d Rocky Mountain Cluster 2002 Visitor Survey Card Data Report.  Prepared by 
University of Idaho Cooperative Park Studies Unit for the National Park Service.  
Accessed on the Internet at 
http://www.psu.uidaho.edu/files/vsc/cluster/RMCL/vsc.RMCL02.pdf.   

2002e Rocky Mountain National Park Habituated Wildlife Standard Operating Procedures, 
August. 

2002f Rocky Mountain National Park Protocol for the Use of Specialty 12 Gauge Shotgun 
Shells in Wildlife Management.  Draft.  Estes Park, CO: Rocky Mountain National 
Park. 

2003a Director's Order #83G: Vector-borne and Zoonotic Diseases.  Washington, D.C.: 
NPS Office of Policy.  Accessed on the Internet at 
http://www.nps.gov/public_health/inter/info/rms/rm83g.pdf. 

2003b Wildland-Urban Interface Fuels Management Plan and Environmental Assessment. 

2003c Rocky Mountain National Park: Invasive Exotic Plant Management Plan and 
Environmental Assessment.  August. 

2004a Fire Management Plan: Rocky Mountain National Park, Colorado.  U.S. Department 
of the Interior. 

2004b Nitrogen Deposition: Issues and Effects in Rocky Mountain National Park, Technical 
Background Document.  Fort Collins, CO: Air Resources Division.  

2004c Non-Native Deer Management Plan Draft Environmental Impact Statement: Point 
Reyes National Seashore.  Accessed on the Internet 
http://www.nps.gov/pore/home_mngmntdocs_exoticdeer_deis.htm. 

2004d Point Reyes National Seashore Contraception Program 2001.  Report prepared by 
Natalie B. Gates.  Point Reyes National Seashore, Point Reyes, CA.  
http://www.nps.gov/pore/home_mngmntdocs_exoticdeer_deis.htm. 

2004e Protocol Field Anesthesia of Free-Ranging Elk by National Park Service Staff.  
Rocky Mountain National Park, CO. 



REFERENCES 

510 

2004f Rocky Mountain National Park Wilderness Planning and Use Website.  Accessed on 
the Internet at http://www.nps.gov/romo/resources/research/needs/wilderness.html. 

2004g Statistical Abstract 2003.  Denver, CO: NPS Public Use Statistics Office.  Accessed 
on the Internet at http://www2.nature.nps.gov/stats/. 

2005a  Air quality.  Accessed on the Internet at 
http://www.nps.gov/romo/resources/environment/airandwater.html 

2005b Greenback Cutthroat Trout Management Plan and Environmental Assessment: 
Background and Status of Draft Alternatives.  Presentation on the NPS Rocky 
Mountain National Park website.  Accessed on the Internet at 
http://www.nps.gov/romo/downloads/planningpdfs/GBCT_1204.pdf. 

2005c Job Safety Analysis: Use of Firearms (shotguns, dart rifles, paintball guns) for 
Wildlife Management.  Estes Park, CO: Rocky Mountain National Park. 

2005d Job Safety Analysis: Use of Wildlife Pharmaceuticals with Dart Rifles.  Estes Park, 
CO: Rocky Mountain National Park. 

2005e The money generation model.  Public Use Statistics Office Website.  Accessed on the 
Internet at http://www2.nature.nps.gov/stats/. 

2005f Monthly Public Use Report: Rocky Mountain National Park.  Denver, CO: NPS 
Public Use Statistics Office.  Accessed on the Internet at 
http://www2.nature.nps.gov/mpur/Reports/reportlist.cfm. 

2005g Nitrogen Deposition: Issues and Effects in Rocky Mountain National Park.  Estes 
Park, CO: Rocky Mountain National Park.  

2005h Rocky Mountain National Park, Colorado.  Accessed on the Internet at 
http://www.nps.gov/romo/. 

2005i Statistical Abstract 2004.  Denver, CO: NPS Public Use Statistics Office.  
http://www2.nature.nps.gov/mpur/Reports/reportlist.cfm. 

2005j Strategic Plan for Rocky Mountain National Park, October 1, 2005 to September 30, 
2008.  Estes Park, CO: Rocky Mountain National Park.  On file at the park. 

2005k Visitation Statistics.  Denver, CO: NPS Public Use Statistics Office.  Accessed on the 
Internet at http://www2.nature.nps.gov/stats/, July 2005. 

2005l Volunteer website.  Accessed on the Internet at  
http://data2.itc.nps.gov/vips/volunteer.cfm?id=romo, July 2005. 

2006a Elk and Deer Meat from Areas Affected by Chronic Wasting Disease: A Guide to 
Human Consumption.  NPS Office of Public Health.  Visitor and Resource Protection 
Directorate.  National Park Service Public Health Program – Intermountain Region.   

2006b Management Policies: The Guide to Managing the National Park System.  
Washington, D.C.: NPS Office of Policy.  Accessed on the Internet at 
http://www.nps.gov/policy/mp/policies.pdf. 

National Wildfire Coordinating Group (NWCG) 
2000 Wildland and Prescribed Fire Qualification System Guide.  National Interagency 

Incident Management System. 

2004a Fireline Handbook.  National Interagency Incident Management System.  Accessed 
on the Internet at http://www.nwcg.gov/pms/pubs/IIBMH2/iibmh.pdf. 



References 

511 

2004b Incident Response Pocket Guide.  National Interagency Incident Management 
System.  Accessed on the Internet at 
http://www.nwcg.gov/pms/pubs/IRPG_Jan2004.pdf. 

2004c Interagency Incident Business Management Handbook.  National Interagency 
Incident Management System.  Accessed on the Internet at 
http://www.nwcg.gov/pms/pubs/IIBMH2/iibmh.pdf. 

National Wildlife Research Center (NWRC) 
2004 GnRH Deer Population Control.  National Wildlife Research Center, USDA, APHIS, 

Wildlife Services brochure.  Accessed on the Internet at 
www.aphis.usda.gov/ws/nwrc.   

Natural Resources Conservation Service (NRCS) 
2000 Soil Survey of Rocky Mountain National Park, Colorado,Parts of Boulder,Grand, 

and Larimer Counties. 

Nesvacil, K. 
2003 Plant, Herbivore, and Prescribed Fire Interactions in the Upland Bitterbrush 

(Purshia tridentata) Communities of Rocky Mountain National Park, Colorado.  
Greeley: University of Northern Colorado. 

Nesvacil, K., and C.E. Olmsted 
2002 The effects of prescribed fire and ungulate herbivory 6 and 7 years post-burn in the 

upland bitterbrush (Purshia tridentata) communities of Rocky Mountain National 
Park, Colorado.  Proceedings - 2002 Fire Conference: Managing Fire and Fuels in 
the Remaining Wildlands and Open Spaces of the Southwest, December 2-5, 2002, 
San Diego, California. USDA Forest Service General Technical Report, in press. 

Nietvelt, C.G.  
2001 Herbivory interactions between beaver (Castor canadensis) and elk (Cervus elaphus) 

on willow (Salix spp.) in Banff National Park, Alberta.  M.S. thesis, University of 
Alberta, Edmonton. 

Nowak, R.M. 
1991 Walker's Mammals of the World.  Baltimore, MD: Johns Hopkins University Press.   

Oliff, T.K., K. Legg, and B. Kaeding, eds.  
1999 Effects of Winter Recreation on Wildlife of the Greater Yellowstone Area: a 

Literature Review and Assessment.  Report to the Greater Yellowstone Coordinating 
Committee.  Yellowstone National Park 

Oliver, K.  
2005 Personal communication between Kurt Oliver, Supervisory Park Ranger, Rocky 

Mountain National Park, and Janice Biletnikoff, Parsons, Denver, March 9. 

Olmsted, C.E.  
1979 The ecology of aspen with reference to utilization by large herbivores in Rocky 

Mountain National Park. In North American Elk: Ecology, Behavior and 
Management, edited by M.S. Boyce and L.D. Hayden-Wing, 89-97.  University of 
Wyoming Press, Laramie.  

1997 Twenty Years of Change in Rocky Mountain National Park Elk Winter Range Aspen.  
Report to the National Park Service. 



REFERENCES 

512 

Oregon Department of Fish and Wildlife (ODFW) 
2005 Oregon’s beaver.  Accessed on the Internet at 

http://www.dfw.state.or.us/Springfield/Beaver.html. 

Orians, G., D.A. Cochran, J.W. Duffield, T.K. Fulla, R.J. Gutierrez, W.M. Hanemann, F.C. 
James, P. Karieva, S.R. Kellert, D. Klein, B.N. McLellan, P.D. Olson, and G. Yaska  

1997 Wolves, Bears and their Prey in Alaska.  National Academy of Press, Washington, 
D.C. 

Packard, F.M.  
1939 Notes on a conversation of Fred M. Packard with Mr.Abner Sprague at Estes Park 

Colorado on August 7, 1939, regarding the early history of the bighorn and other 
game animals in Rocky Mountain National Park.  Unpublished report to the National 
Park Service. 

1946 An ecological study of the bighorn sheep in Rocky Mountain National Park.  Journal 
of Mammalogy.  27:3-28. 

1947 A survey of the beaver population of Rocky Mountain National Park, Colorado.  
Journal of Mammalogy.  28:219-227. 

Parsons, D.R. 
2003 Natural History Characteristics of Focal Species in the New Mexico Highlands 

Wildlands Network.  Presentation at the New Mexico Lyceum.  Richmond, VT: The 
Wildlands Project.  Accessed on the Internet at 
http://www.safepassagecoalition.org/resources/nmhwn_focal%20species.pdf. 

2004 Personal communication between David Parsons, Wildlife Biologist, Parsons 
Biological Consulting and Carlie Ronca, Natural Resource Management Specialist, 
Rocky Mountain National Park, March 17. 

Peek, J.W., and A.L. Lovaas 
1968 Differential distribution of elk by sex and age on the Gallatin Winter Range, 

Montana.  Journal of Wildlife Management 32:553-557. 

Peinetti. H.R.  
2000 Riparian Willow Dynamics and Their Interaction with Environmental and Biological 

Factors in the Elk Winter Range of Rocky Mountain National Park (Colorado) – a 
Multi-scale Analysis.  Ph.D. disseration, Colorado State University, Fort Collins. 

Peinetti, H.R., M.A. Kalkhan, and M.B. Coughenour 
2002 Long-term changes in willow spatial distribution on the elk winter range of Rocky 

Mountain National Park (USA).  Landscape Ecology 17:341-354. 

Peinetti, H.R., R.S. C. Menezes, and M.B. Coughenour 
2001 Changes induced by elk browsing in the aboveground biomass production and 

distribution of willow (Salix monticola Bebb): their relationships with plant water, 
carbon, and nitrogen dynamics.  Oecologia 127:334-342. 

Pettibone, L. 
2005 Email from Lani Pettibone, Ranger Division Administrative Assistant, Rocky 

Mountain National Park to Carlie Ronca, Natural Resources Management Specialist, 
Rocky Mountain National Park, February 1, Forwarded to Timberley Belish, Parsons, 
Denver, 3 February.  



References 

513 

Peterson, R.O.  
1999 Wolf-moose interaction on Isle Royale: the end of natural regulation.  Ecological 

Applications 9:10-16. 

Picton, H.D. 
1999 Energetic cost of displacement to wildlife by winter recreation.  In The Effects of 

Winter Recreation on Wildlife: a Literature Review and Assessment, edited by S.T. 
Olliff and K.L. Legg.  Yellowstone National Park. 

Pidwirny, M.   
2006 Introduction to the biosphere.  In Fundamentals of Physical Geography website.  

Accessed on the Internet at http://www.physicalgeography.net/fundamentals/9s.html 

Powell, R.A., J.W. Zimmerman, and D.E. Seaman 
1997 Ecology and Behaviour of North American Black Bears: Home Ranges, Habitat, and 

Organization.  New York: Chapman and Hall.  

Quinn, R.D., and L. Wu. 
2001 Quaking aspen reproduce by seed after wildfire in the mountains of southeastern 

Arizona.  In Sustaining Aspen in Western Landscapes: Symposium Proceedings, 
edited by W. D. Shepperd, D. Binkley, D. L. Bartos, T. J. Stohlgren, and L. G. 
Eskew, 369-376.  Proceedings RMRS-P-18.  Fort Collins, CO: Rocky Mountain 
Research Station. 

Raedeke, K.J., J.J. Millspaugh and P.E. Clark 
2002 Population characteristics.  In North American Elk:  Ecology and Management, 

edited by D.E. Toweill and J.W. Thomas, 449-91.  Washington DC: Wildlife 
Management Institute. 

Ratcliff, H.M.  
1941 Winter range conditions in Rocky Mountain National Park.  Transactions of the 

North American Wildlife Conference.  6:132-139. 

Ratzlaff, T.D., and J.E. Anderson 
1995 Vegetal recovery following wildfire in seeded and unseeded sagebrush steppe.  

Journal of Range Management 48: 386-391. 

Ream, R.R., L.L. Rogers, and J.M. Peek 
1989 Managing natural populations of wildlife in wilderness.  In Managing America’s 

Enduring Wilderness Resource, edited by D. Lime, 357-362.  Proceedings of the 
Conference, Minneapolis, Minnesota, September 11-17, 1989. 

Redente, E.  

2006 Vegetation Restoration Management Plan Version 2, Rocky Mountain National Park, 
Colorado State University.  113 pp. 

Renkin, R., and D. Despain  
1996 Preburn root bio- mass/basal area influences on the response of aspen to fire and 

herbivory. In The Ecological Implications of fire in Greater Yellowstone: 
Proceedings of the Second Biennial Conference on the Greater Yellowstone 
Ecosystem, edited by J. Greenlee, 95-106. International Association of Wildland Fire, 
Fairfield, Washington. 



REFERENCES 

514 

Rich, T.D., C.J. Beardmore, H. Berlanga, P.J. Blancher, M.S.W. Bradstreet, G.S. Butcher, D.W. 
Demarest, E.H. Dunn, W.C. Hunter, E.E. Iñigo-Elias, J.A. Kennedy, A.M. Martell, A.O. 
Panjabi, D.N. Pashley, K.V. Rosenberg, C.M. Rustay, J.S. Wendt, T.C. Will. 

2004 Partners in Flight North American Landbird Conservation Plan.  Ithaca, NY: Cornell 
Lab of Ornithology. 

Riordan, L.E. 
1948 Sexing of deer and elk by airplane in Colorado.  Transcripts from the 13th North 

American Wildlife Conference.  Colorado Division of Wildlife. 409-430.  Colorado 
W-038-R. 

Ripple, W.J., and R.L. Beschta 
2003 Wolf reintroduction, predation risk, and cottonwood recovery in Yellowstone 

National Park.  Forest Ecology and Management 184:299-313. 
2004a Wolves and the ecology of fear: Can predation risk structure ecosystems?  Bioscience 

54:755-766. 
2004b Wolves, elk, willows, and trophic cascades in the upper Gallatin Range of 

Southwestern Montana, USA.  Forest Ecology and Management 200: 161-181.  

Ripple, W.J., and E.J. Larsen 
2000 Historic aspen recruitment, elk, and wolves in northern Yellowstone National Park, 

USA.  Biological Conservation 95:1-10. 

Ripple, W.J., E.J. Larsen, R.A. Renkin, and D.W. Smith 
2001 Trophic cascades among wolves, elk and aspen on Yellowstone National Park’s 

northern range.  Biological Conservation 102:227-234. 

Ritchie, M.E., D. Tilman, and J.H.N. Knops 
1998 Herbivore effects on plant and nitrogen dynamics in oak savanna.  Ecology 79:165-

177. 

Rocky Mountain Insurance Information Association 
2005 Rocky Mountain Insurance Information Association website.  Accessed on the 

Internet at http://www.rmiia.org/. 

Rogers, L. 

1976 Effects of mast and berry crop failures on survival, growth, and reproductive success 
of black bears.  Transcripts of the. North American Wildlife and. Natural Resources 
Conference 41:431-438. 

Rolf, J.M.  
2001 Aspen fencing in northern Arizona: a 15-year perspective.  In Sustaining Aspen in 

Western Landscapes: Symposium Proceedings, edited by W. D. Shepperd, D. 
Binkley, D. L. Bartos, T. J. Stohlgren, and L. G. Eskew, 193-196.  Proceedings 
RMRS-P-18.  Fort Collins, CO: Rocky Mountain Research Station. 

Romme, W.H., L.F. Hanna, D.D. Hanna, and E. Bartlett  
2001 Aspen’s ecological role in the west.  In Sustaining Aspen in Western Landscapes: 

Symposium Proceedings, edited by W. D. Shepperd, D. Binkley, D. L. Bartos, T. J. 
Stohlgren, and L. G. Eskew, 243-259.  Proceedings RMRS-P-18.  Fort Collins, CO: 
Rocky Mountain Research Station. 

Romme, W.H., M.G. Turner, L.L. Wallace, and J.S. Walker 
1995 Aspen, elk, and fire in northern Yellowstone National Park..  Ecology 76: 2097-2106. 



References 

515 

Ronca, C. 
2004  Personal communication between Carlie Ronca, Natural Resource Management 

Specialist, Rocky Mountain National Park, and Timberley Belish, Parsons, Denver, 
November 17. 

2005a Personal communication between Carlie Ronca, Natural Resource Management 
Specialist, Rocky Mountain National Park, and Janice Biletnikoff, Parsons, Denver, 
February 28. 

2005b Personal communication between Carlie Ronca, Natural Resource Management 
Specialist, Rocky Mountain National Park, and Janice Biletnikoff, Parsons, Denver, 
March 16. 

2005c Email from Carlie Ronca, Natural Resource Management Specialist, Rocky 
Mountain National Park, to Janice Biletnikoff, Parsons, Denver, April 4. 

2005d Email from Carlie Ronca, Natural Resource Management Specialist, Rocky 
Mountain National Park, to Scott Lowry, Parsons, Denver, April 5. 

2006 Internal review comment from Carlie Ronca, Natural Resource Management 
Specialist, Rocky Mountain National Park, to Parsons, Denver, January. 

Rossow, L.J., J.P. Bryant, and K. Kielland 
1997 Effects of above-ground browsing by mammals on mycorrhizal infection in an early 

successional taiga ecosystem.  Oecologia 110: 94-98. 

Rowdabaugh, K.M.  
1978 The Role of Fire in the Ponderosa Pine-Mixed Conifer Ecosystem.  M.S. thesis, 

Colorado State University, Fort Collins. 

RRC Associates  
1999 Summer 1999 Estes Park Housing Study.  

2005 Town of Estes Park Economic Development Study. 

Ruggiero, L.F., K.B. Aubry, S.W. Buskirk, L.J. Lyon, and W.J. Zielinski 
1994 American martin, fisher, lynx, and wolverine in the Western United States.  U.S. 

Forest Service.  General Technical Report RM-254. 

Rutledge, C.R., and T. McLendon 
1996 An Assessment of Exotic Plant Species of Rocky Mountain National Park.  Colorado 

State University, Fort Collins. 

Salas, D., J. Stevens, and K. Schultz  
2005 Rocky Mountain National Park, Colorado, 2001-2005 Vegetation Classification and 

Mapping. Final Report.  US Bureau of Recreation Technical Memorandum 8260-05-
02. 

Schell, L.D., and T.J. Stohlgren 
1997 Effect of Elk Grazing on Native and Non-native Plant Species Diversity in Beaver 

Meadows.  Final report to the Rocky Mountain Elk Foundation. 

Schier, G.A.  
1975 Deterioration of Aspen Clones in the Middle Rocky Mountains.  USDA Forest 

Service Research Paper INT-170.  Ogden, UT: Intermountain Forest and Range 
Experiment Station.  

1985 Vegetative regeneration.  In Aspen: Ecology and Management in the Western United 
States, edited by N.V. DeByle and R.P. Winokur, 29-33.  USDA Forest Service 



REFERENCES 

516 

General Technical Report RM-119.  Fort Collins, CO: Rocky Mountain Forest and 
Range Experimental Station.  

Schoenecker, K.A., F.J. Singer, R.S.C. Menzenes, L.C. Zeigenfuss, and D. Binkley 
2001 Sustainability of vegetation communities grazed by elk in Rocky Mountain National 

Park.  In Ecological Evaluation of the Abundance and Effects of Elk Herbivory in 
Rocky Mountain National Park, Colorado, 1994-1999, edited by F.J. Singer and L.C. 
Zeigenfuss, 187-204.  Fort Collins CO: Colorado State University and U.S. 
Geological Survey.   

Schoenecker, K.A., F.J. Singer, L.C. Zeigenfuss, D. Binkley, and R.S.C. Menenzes 
2004 Effects of elk herbivory on vegetation and nitrogen processes.  Journal of Wildlife 

Management 68: 835-847. 

Schulz, T.T., and W.C. Leininger 
1990 Differences in riparian vegetation structure between grazed areas and exclosures.  

Journal of Range Management 43:295-299. 

Schuster, K.  
2005 Email from Krista Schuster, Human Resources Specialist, Rocky Mountain National 

Park to Carlie Ronca, Natural Resources Management Specialist, Rocky Mountain 
National Park, March 16.  Forwarded to Janice Biletnikoff, Parsons, Denver, March 
16. 

Seidel, J., B. Andree, S. Berlinger, K. Buell, G. Byrne, B. Gill, D. Kenvin, and D. Reed 
1998 Draft Strategy for the Conservation and Reestablishment of Lynx and Wolverine in 

the Southern Rocky Mountains.  Colorado Division of Wildlife, U.S. Forest Service, 
National Park Service, U.S. Fish and Wildlife Service, New Mexico Game and Fish 
Department, Wyoming Game and Fish Department.  Technical Report, RM-GTR-
256.  Fort Collins, CO: Rocky Mountain Forest and Range Experimental Station. 

Shepperd, W.D.  
1996 Response of Aspen Root Suckers to Regeneration Methods and Postharvest 

Protection.  Research Paper RM-RP-324.  Fort Collins, CO: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.  

2001 Manipulations to Regenerate Aspen Ecosystems.  USDA Forest Service Proceedings 
RMRS-P-18.  Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Forest and Range Experiment Station.  

Shepperd, W.D., and O. Engelby 
1983 Rocky Mountain Aspen.  U.S. Forest Service Agricultural Handbook 445:77-79. 

Simonson, S.E., P.A. Opler, T.J. Stohlgren, and G.W. Chong 
2001 Rapid assessment of butterfly diversity in a montane landscape.  Biodiversity and 

Conservation 10:1369-1386. 

Singer, F.J. 
1995 Effects of grazing by ungulates on upland bunchgrass communities of the northern 

winter range of Yellowstone National Park.  Northwest Science 69: 191-203. 

Singer, F.J., L.C. Mack, and R.C. Cates 
1994 Ungulate herbivory of willows on Yellowstone's northern winter range.  Journal of 

Range Management.  47: 435-443. 



References 

517 

Singer, F.J., and J.E. Norland 
1994 Niche relationships within a guild of ungulate species in Yellowstone National Park, 

Wyoming, following release from artificial controls.  Canadian Journal of Zoology 
72:1383-1394. 

Singer, F.J. and K.A. Schoenecker 
2003 Do ungulates accelerate or decelerate nitrogen cycling?  Forest Ecology and 

Management 16: 189-204. 

Singer, F.J., G. Wang, and N.T. Hobbs  
2003 The role of ungulates and large predators on plant communities and ecosystem 

processes in national parks.  In Large Mammal Communities in U.S. Western 
Coniferous Forests, edited by R. G. Anthony and C. Zabel. Cambridge: Cambridge 
University Press. 

Singer, F.J., and L.C. Zeigenfuss, eds. 
2002 Ecological Evaluation of the Abundance and Effects of Elk Herbivory in Rocky 

Mountain National Park, Colorado, 1994-1999.  Fort Collins CO: Colorado State 
University and U.S. Geological Survey. 

Singer, F.J., L.C. Zeigenfuss, R.G. Cates, and D.T. Barnett 
1998 Elk, multiple factors, and persistence of willows in national parks.  Wildlife Society 

Bulletin 26:419-428. 

Singer, F.J., L.C. Zeigenfuss, B. Lubow, and M.J. Rock 
2002 Ecological evaluation of the potential overabundance of ungulates in U.S. National 

Parks: a case study.  In Ecological Evaluation of the Abundance and Effects of Elk 
Herbivory in Rocky Mountain National Park, Colorado, 1994-1999, edited by F.J. 
Singer and L.C. Zeigenfuss, 205-248.  Fort Collins CO: Colorado State University 
and U.S. Geological Survey. 

Smith, B.L., and S.H. Anderson 
1996 Patterns of neonatal mortality of elk in northwest Wyoming.  Canadian Journal of 

Zoology 747:1229-1237. 

Smith, D.W. 
2005 Ten years of Yellowstone wolves.  Yellowstone Science 13: 7-33. 

Smith, D.W., R.O. Peterson, and D.B. Houston 
2003 Yellowstone after wolves.  Bioscience 53: 330-340. 

Smith, D., and P.J. White 
2005 Interview of Doug Smith and P.J. White,Yellowstone National Park, with Ed Harvey 

and Susan Walker, Harvey Associates, October. 

Songster-Alpin, M.S., and R.L. Klotz.  
1995.  A comparison of electron transport system activity in stream and beaver pond 

sediments.  Canadian Journal of Fisheries and Aquatic Science 52: 1318–1326. 

Spence, C.E., J.E. Kenyon, D.R. Smith, R.D. Hayes, and A.M. Baer 
1999 Surgical sterilization of free-ranging wolves.  Canadian Veterinarian Journal  40: 

118-121.  

Sprague, A.E. 
1925 Game more plentiful now than 50 years ago in Estes Park region.  Estes Park Trail.  

June 5, 1925. 



REFERENCES 

518 

Squibb, R.C. 
1985 Mating success of yearling and older bull elk.  Journal of Wildlife Management. 

49:744–750. 

Steidl, R.J., and R.G. Anthony 
2000 Experimental effects of human activity on breeding bald eagles.  Ecological 

Applications  10:258-268. 

Stephens, S.L., T. Meixner, M. Poth, B. McGurk, and D. Payne 
2004 Prescribed fire, soils, and stream water chemistry in a watershed in the Lake Tahoe 

Basin, California.  International Journal of Wildland Fire 13:27-34. 

Stevens, D.R. 
1979a Effects of Elk on Vegetation in Rocky Mountain National Park: Report to Rocky 

Mountain National Park. 

1979b Problems of revegetation of alpine tundra.  First Conference on Scientific Research 
in the National Parks 1979:241-245. 

1980a The Deer and Elk of Rocky Mountain National Park: a 10-year Study.  National Park 
Service Report ROMO-N-13. 

1980b Impact of elk on alpine tundra in Rocky Mountain National Park.  Proceedings of 
High Altitude Vegetation Workshop 4:228-244.  

Stewart, K.M., R.T. Bowyer, B.L. Dick, B.K. Johnson, and J.G. Kie 
2005 Density-dependent effects on physical condition and reproduction in North American 

elk: an experimental test.  Oecologia 143:85-93. 

Stewart, S.C., P.J. Fix, and M.J. Manfredo 
2004 Public Perceptions of Elk and Vegetation Management in Rocky Mountain National 

Park, Colorado.  Project Report No. 56. Project Rep. for Rocky Mountain National 
Park.  Fort Collins, CO: Colorado State University, Human Dimensions in Natural 
Resources Unit.  

Stohlgren, T.J. 
2001a Data acquisition for ecological assessments.  In Ecological Assessments, edited by M. 

Jensen and P. Bougeron,. Springer-Verlag.  

2001b Rocky Mountain National Park Long-Term Monitoring Plan.  Report to Rocky 
Mountain National Park.  137 pp. 

Stohlgren, T.J., L.D. Schell, and B.V. Heuvel 
1999 How grazing and soil quality affect native and exotic plant diversity in Rocky 

Mountain grasslands.  Ecological Applications 9:45-64. 

Straight Shooters 
n.d. Decibel ranking of airguns.  Accessed on the Internet at 

http://www.straightshooters.com/docs/decibc.html 

Suzuki, K., H. Suzuki, D. Binkley, and T.J. Stohlgren 
1999 Aspen regeneration in the Colorado Front Range: differences at local and landscape 

scales.  Landscape Ecology 14:231-237. 

Sylvia, D.M. 
2004 Overview of mycorrhizal symbioses.  Accessed on the Internet at 

http://cropsoil.psu.edu/sylvia/mycorrhiza.htm#UPTAKE. 



References 

519 

Taber, R.D., K. Raedeke, and D.A. McCaughran 
1982 Population characteristics.  In Elk of North America: Ecology and Management, 

edited by J.W. Thomas and D.E. Toweill, 279-299.  Harrisburg, PA: Stackpole 
Books.  

ter Braak, C.J.F., and J. Wiertz 
1994 On the statistical analysis of vegetation change: a wetland affected by water 

extraction and soil acidification.  Journal of Vegetation Science 5:361-72.  

Terres, J.K. 
1980 The Audubon Society Encyclopedia of North American Birds.  Alfred A. Knopf, New 

York.   

Thoms, S. 
2004 Interview with Steve Thoms, Owner, Steve's Autobody, by Andy Fritsch, Harvey 

Economics, and Janice Biletnikoff, Parsons, Denver, March. 

Town of Estes Park.  
2004  Sales tax collection data obtained from the Finance Department for the year 2004. 

2005a Estes Park, Colorado: Get into the real rockies.  Accessed on the Internet at 
http://estesparkcvb.com. 

2005b Welcome to Estes Park, Colorado.  Accessed on the Internet at 
http://www.estesnet.com. 

Town of Grand Lake 
2005 Comprehensive Land Use Plan.  Accessed on the Internet at 

http://www.townofgrandlake.com/documents/wa_gl_plan_screen.pdf. 

Turbak, G. 
2005 When carnivores clash.  National Wildlife Federation website.  Accessed on the 

Internet at 
http://www.nwf.org/nationalwildlife/article.cfm?issueID=18&articleID=143. 

Turchi, G.M., P.L. Kennedy, D. Urban, and D. Hein 
1994 Bird species richness in relation to isolation of aspen habitats. Wilson Bulletin 

107:463-474. 

U.S. Air Force and U.S. Fish and Wildlife Service (USAF and USFWS) 
1988 Effects of Aircraft Noise and Sonic Booms on Domestic Animals and Wildlife: a 

Literature Synthesis.  NERC 88/29.  AFESC TR 88.14, June. 

U.S. Bureau of Economic Analysis 
2005 Regional Economic Information System, April. 

U.S. Census Bureau 
2005 Data from 1990 and 2000 censuses for Boulder, Grand, Jackson and Larimer 

Counties and for the state of Colorado.  Accessed on the Internet at 
http://www.census.gov. 

U.S. Fish and Wildlife Service (USFWS) 
1994 The reintroduction of gray wolves to Yellowstone National Park and central Idaho:  

Final Environmental Impact Statement.  Denver, CO: U. S. Fish and Wildlife 
Service.  



REFERENCES 

520 

1998 Greenback Cutthroat Trout Recovery Plan.  Denver, CO: U.S. Fish and Wildlife 
Service.     

2001  Net Economic Values for Wildlife Related Recreation in 2001: Addendum to the 2001 
National Survey of Fishing, Hunting and Wildlife Associated Recreation, Report 
2001-03, September 2001. 

2003 2001 National Survey of Fishing, Hunting and Wildlife Associated Recreation: 
Colorado, March. 

2005a Southern Rocky Mountain population of boreal toad no longer candidate for listing.  
Accessed on the Internet at http://mountain-prairie.fws.gov/pressrel/05-68.htm. 

2005b Service will not appeal U.S. district court decisions of U.S. gray wolf delisting. 
Statement of Craig Manson, Assistant Secretary of the Interior for Fish, Wildlife and 
Parks. December 16, 2005.  Accessed on the Internet at 
http://www.fws.gov/midwest/wolf/esa-status/manson_stm_dec05.htm. 

U.S. Food and Drug Administration (USFDA) 
2001 Lupron Depot – 3 Month 22.5 mg (leuprolide acetate for depot suspension) 3-Month 

Formulation.  USFDA Center for Drug Evaluation and Research.  Accessed on the 
Internet at http://www.fda.gov/cder/foi/label/2001/20517S10lbl.pdf. 

Vasander, H., R. Laiho, and J. Laine 
1997 Changes in species diversity in peatlands drained for forestry.  In Northern Forested 

Wetlands: Ecology and Management, edited by C. Trettin, M. Jurgensen, D. Grigal, 
M. Gale, and J. Jeglum. CRC Press. 

Veblen, T.T., T. Kitzberger, and J. Donnegan  
2000 Climatic and human influences on fire regimes in ponderosa pine forests in the 

Colorado Front Range. Ecological Applications 10:1178-1195. 

Veblen, T.T., and D.C. Lorenz 
1991 The Colorado Front Range: a Century of Ecological Change. Salt Lake City, UT: 

University of Utah Press.  

Vitousek, P. 
1982 Nutrient cycling and nutrient use efficiency.  The American Naturalist 119:553-572. 

Wagner, F.H. and U.S. Seal 
1992 Values, problems, and methodologies in managing overabundant wildlife 

populations: an overview. In Wildlife 2001: Populations, edited by D.R. McCullough 
and R.H. Barrett, 279-293. London: Elsevier. 

Walker, T. 
2003 Let Denali animals roam free.  Anchorage Daily News, May 29. 

Wall, R.  
2004 Watching the river run, the science of sustainable flow. The Academy of Natural 

Sciences.  Accessed on the Internet at 
http://www.acnatsci.org/research/kye/articles.html accessed February 2004. 

Wambolt, C.L.  
1998 Sagebrush and ungulate relationships on Yellowstone’s northern range.  Wildlife 

Society Bulletin 26:429-437. 



References 

521 

Wambolt, C.L., K.S. Walhof, and M.R. Frisina 
2001 Recovery of big sagebrush communities after burning in south-western Montana.  

Journal of Environmental Management 61:243-252. 

Wang, G., N.T. Hobbs, H. Galbraith, K.M. Giesen 
2002a  Relationships between climate and population dynamics of white-tailed ptarmigan 

Lagopus leucurus in Rocky Mountain National Park, Colorado,  USA. Climate 
Research 23:81-87. 

2002b Signatures of largescale and local climates on the demography of white-tailed 
ptarmigan in Rocky Mountain National Park, Colorado, USA.  International Journal 
of Biometeorology 46:197-201.  

Warren, R.J. 
1997 Deer population management through hunting and alternative means of control.  

Proceedings of the Conference on Deer as Public Goods and Public Nuisance, edited 
by B.L. Gardner, 81-88.  College Park, MD: University of Maryland.  Accessed on 
the Internet at:  http://www.arec.umd.edu/Policycenter/Deer-Management-in-
Maryland/warren.htm. 

Watry, M.K. 
2005a Personal communication from Mary Kay Watry, Biologist, Rocky Mountain National 

Park, to Janice Biletnikoff, Parsons, Denver, March 15. 
2005b Personal communication from Mary Kay Watry, Biologist, Rocky Mountain National 

Park, to Michelle Johnson, Parsons, Denver, March 31. 
2005c Email from Mary Kay Watery, Biologist, Rocky Mountain National Park, to Scott 

Lowry, Parsons, Denver, April 5.   
2005d Email from Mary Kay Watry, Biologist, Rocky Mountain National Park, Estes Park, 

to Michelle Johnson, Parsons, Denver, July 18.  
2005e Email from Mary Kay Watry, Biologist, Rocky Mountain National Park, to other 

Rocky Mountain National Park staff, August 11. 
2005f Email from Mary Kay Watry, Biologist, Rocky Mountain National Park, to Scott 

Lowry, Parsons, Denver, August 20. 
2005g Email from Mary Kay Watry, Biologist, Rocky Mountain National Park, to 

Timberley Belish, Parsons, Denver, August 21. 
2006 Internal review documentation from Mary Kay Watry, Biologist, Rocky Mountain 

National Park, to EIS administrative record.  

Weisberg, P.J., and M.B. Coughenour 
2003 Model-based assessment of aspen responses to elk herbivory in Rocky Mountain 

National Park, U.S.A.  Journal of Environmental Management 32: 152-169. 

West, N.E. 
1968 Rodent influenced establishment of ponderosa pine and bitterbrush seedlings in 

central Oregon.  Ecology 49:1009-1011. 

Westbrook, C. 
2005 Beaver as Hydrological and Ecological Drivers of Mountain Valley Functioning. 

PhD dissertation, Colorado State University, Fort Collins. 

Westbrook, C., D. J. Cooper, and B. W. Baker 
2006 Beaver dams and overbank floods influence groundwater – surface water interactions 

of a Rocky Mountain riparian area.  Water Resources Research 42, W06404. 
 



REFERENCES 

522 

White, C. 
2005 Interview with Cliff White, Banff National Park, Canada, by Susan Walker, Harvey 

Associates, October. 

White, C.A., C.E. Olmsted, and C.E. Kay 
1998 Aspen, elk, and fire in the Rocky Mountain national parks of North America. Wildlife 

Society Bulletin 26:449-462. 

White, M. 
1999 The use of firearm sound suppressors for wildlife management.  Gunwriters.  

Accessed on the Internet at http://guns.connect.fi/gow/wildlife.html. 

Wild, M. 
2005 Email from Margaret Wild, NPS veterinarian, to Don Kellett, Parsons, Denver, 

September 1. 

Wildlife Forever 
2005 Frequently asked questions on immunocontraception.  Accessed on the Internet at 

http://www.pzpinfo.org/faq.html. 

Willard, B.E.  
1963 Phytosociology of the Alpine Tundra of Trail Ridge, Rocky Mountain National Park, 

Colorado. Ph.D. diss., University of Colorado, Boulder.  

Wilmers, C.C., R.L Crabtree., D.W. Smith, K.M. Murphy, and W.M. Getz 
2003 Trophic facilitation by introduced top predators: grey wolf subsidies to scavengers in 

Yellowstone National Park.  Journal of Animal Ecology 72:909-916. 

Wilson, M.A.   
n.d. The human dimensions of wolf ecotourism in North America.  International Wolf 

Center.  Accessed at 
http://www.wolf.org/wolves/learn/intermed/inter_human/wilson_ecotour.asp. 

Winternitz, B.L. 
1998 Bald eagle.  In Colorado Breeding Bird Atlas, edited by H. E. Kingery.  Denver, CO: 

Colorado Bird Atlas Partnership and Colorado Division of Wildlife. 

Wittenauer, C.  
2005 Zoo reverses vasectomy on bush dog.  Associated Press article in Environmental 

News Network  April 28, 2005.  

Wolff, J.O., and T. Van Horn 
2003 Vigilance and foraging patterns of American elk during the rut in habitats with and 

without predators.  Canadian Journal of Zoology 81:266-271. 

Woods S.W. 
2000 Hydrologic Effects of the Grand Ditch on Streams and Wetlands in Rocky Mountain 

National Park, Colorado. M.S. thesis, Colorado State University, Fort Collins.  

Wright, G.M., J.S. Dixon, and B.H. Thompson 
1933 Fauna of the National Parks of the United States: a Preliminary Survey of Faunal 

Relations in National Parks.  U.S. Government Printing Office, Washington D.C.  

Wright, R.G. 
1992 Wildlife Research and Management in the National Parks.  Chicago: University of 

Illinois Press.  



References 

523 

Wyoming Game and Fish Department (WGFD) 
2003 Final Wyoming Gray Wolf Management Plan.  Accessed on the Internet at 

http://gf.state.wy.us/downloads/pdf/WolfPlanFinal8-6-03.pdf. 

Yeary, M. 
2005 Personal communication between Michael Yeary, Colorado Wildlife Services, 

Lakewood, and Michelle Johnson, Parsons, Denver, October 17. 

Yellowstone National Park (YELL) 
2004 Yellowstone visitor gored by elk.  Yellowstone National Park news release, 

September 22.  Accessed on the Internet at http://www.nps.gov/yell/press/04102.htm 

Zaninelli, J., and T. Leukering.   
1998 Aspen: A Critical Component of Cavity-nesting Bird Habitat in Rocky Mountain 

National Park.  Report to the National Park Service. 

Zeigenfuss, L.C. 
2001 Ecology of Black Bears in Rocky Mountain National Park; An Analysis of Population 

Dynamics, Diet, and Habitat Selection (1985-1991).  Report to Rocky Mountain 
National Park. 

2005 Personal communication between Linda Zeigenfuss and Carlie Ronca, Rocky 
Mountain National Park. 

Zeigenfuss, L.C., F.J. Singer, and D. Bowden 
2002 Vegetation responses to natural regulation of elk in Rocky Mountain National Park.  

Biological Science Report USGS/BRD/BSR-1999-0003. Denver: U.S. Government 
Printing Office.  

Zeigenfuss, L.C., F.J. Singer, S. Williams, and T. Johnson 
2002 Influences of herbivory and water on willow in elk winter range.  Journal of Wildlife 

Management 66:788-795. 



 

 

This page intentionally left blank  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Glossary of Terms 
 



 

 

This page intentionally left blank  



 

527 

Glossary of Terms 
Abiotic:  Characterized by the absence of life or living organisms. 

Adaptive management:  A principle that incorporates monitoring and research into conservation 
actions. Specifically, it is the integration of planning, management, and monitoring to test 
assumptions in order to adapt and learn. 

Biodiversity:  The diversity of plant and animal species in an environment. 

Biotic:  Pertaining to life or living organisms. 

Browsing:  When used in reference to deer, describes the eating of shoots or twigs of shrubs and 
trees. 

Carrying capacity (K):  Sometimes called “biological carrying capacity,” this is the maximum 
number of animals of a species that can live in a given environment.  Carrying capacity is not a 
static number but an ever-changing target that will vary, short-term, with weather and range 
conditions, and long-term with gradual alterations in habitat and vegetation communities. 

Cervid:  A member of the deer family Cervidae, comprising deer, caribou, elk, and moose. 

Clone:  Aspen trees connected by their roots; they are a single organism. 

Compaction:  The compression of soil layers reducing the ability of plants to survive, reducing 
water infiltration capacity, and increasing water runoff. 

Core winter range:  Areas within the park in which some elk congregate from October through 
April, including the vicinity of Moraine Park / Beaver Meadows and Horseshoe Park. 

Critical habitat:  As defined in the Endangered Species Act (1973), pertains to: “(i) the specific 
areas within the geographical area occupied by the species, at the time it is listed in accordance 
with the provisions of section 4 of this Act, on which are found those physical or biological 
features (I) essential to the conservation of the species and (II) which may require special 
management considerations or protection; and (ii) specific areas outside the geographical area 
occupied by the species at the time it is listed in accordance with the provisions of section 4 of 
this Act, upon a determination by the Secreatary (of the U.S. Department of the Interior) that such 
areas are essential for the conservation of the species.” 

Density dependent:  Having influence on individuals in a population that varies with the degree 
of crowding within the population.  

Density independent:  Having influence on individuals in a population that does not vary with 
the degree of crowding.   

Depredation:  A term used by state wildlife agencies to describe animals that cause economic 
damage to private landowners by destroying structures, consuming feed or preying on domestic 
animals. 
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Desired conditions:  In this case, describes what the vegetation on the elk range should be like 
after implementation of the management actions contained in this plan/EIS. It summarizes the 
anticipated changes in vegetation that would result from carrying out planned management 
actions. It is an expression of resource goals that have been set for vegetation on the elk range and 
describes the vegetation as it would appear when the goals set for it have been achieved.  

Ecosystem:  A system formed by the interaction of a community of organisms with their 
environment. 

Endangered:  Defined by U.S. Fish and Wildlife Service and listed in the Federal Register as 
being in danger of extinction. 

Exclosure:  A fenced area designed to exclude one or more species. 

Exotic:  As described by NPS Management Policies (2001), describes a species that did not 
evolve in concert with the species native to an ecosystem, and occupies or could occupy park 
lands directly or indirectly as the result of deliberate or accidental human activities. Sometimes 
called “non-native,” “alien,” or “invasive.” 

Extinction:  Disappearance from the earth. 

Extirpation:  Disappearance from a specified geographic area. 

Extra-label:  Use of a non-approved product or use of an approved product in a way that differs 
from the package insert (dose, frequency, route) or for a condition not specified on the label. 

Forbs:  Non-woody, broad-leaf, flowering plants that are neither grasses nor grasslike. 

Gregarious:  Tending to form a group with others of the same species 

Herbaceous:  A plant with no persistent woody stem above ground; characteristics of that of an 
herb. 

Hydrologic:  Pertaining to the occurrence, circulation, distribution, and properties of the water. 

Intraspecific:  Between members of the same species. 

Microclimate:  The climate of a small area, such as a plant community or wooded area, which 
may be different from that in the general region. 

Native:  As described by NPS Management Policies (2001), pertains to a species that has 
occurred or now occurs as a result of natural processes on lands designated as units of the 
national park system. 

Recruitment:  Birth and survival of young to the age at which their survival rates approximate 
those of adults in the population. 

Primary summer range:  The areas used by most of the Rocky Mountain National Park / Estes 
Valley elk population during June, July, and August.  It includes the Kawuneeche Valley and 
subalpine and alpine areas within the park as well as areas outside the park.   

Primary winter range:  From October through April, most elk use the primary winter range, 
which is on the eastern portion of the park and extends outside the park to the Estes Valley and 
eastward.   

Range:  The geographical extent of a species or subspecies. See also primary range and core 
winter range.  

Riparian:  Pertaining to, situated or dwelling on the bank of a river or other body of water. 
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Rut:  The mating season for certain species, usually ungulates. 

Scrub:  A large area covered with low trees and shrubs. 

Sedimentation:  The deposition or accumulation of mineral or organic matter by water, air, or 
ice. 

Steroid:  Any of a large group of fat-soluble compounds, such as bile acids and sex hormones, 
most of which have specific physiological actions. 

Subspecies:  Sometimes called a “race”, a genetically distinct geographical subunit of a species. 

Threatened:  Defined by U.S. Fish and Wildlife Service and listed in the Federal Register as 
likely to become endangered within the foreseeable future (see “endangered”). 

Ungulate:  Belonging to the group of hoofed animals (the former order Ungulata), including the 
odd-toed perissodactyls (including horses and rhinoceros) and even-toed artiodactyls (including 
cows, deer, and pigs). 

Watershed:  The region or area drained by a river, stream, etc. 

Withdrawal period:  The number of days that must elapse between drug administration and 
slaughter so that meat from a treated animal is fit for human consumption.  

Zona Pellucida:  The proteinaceous layer surrounding the ovum of mammals. 
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ESTIMATED COSTS OF THE ACTION ALTERNATIVES 

 

The cost of each alternative was derived from multiple sources.  Direct professional estimates 
were provided by staff from the National Park Service and the U.S. Department of Agriculture’s 
Animal and Plant Health Inspection Service, Wildlife Services Division for costs associated with 
lethal reduction, wolf reestablishment, chronic wasting disease testing, monitoring, 
education/interpretation, and aversion methods.  Comparable costs were derived from literature 
sources and subject matter experts for fences, fertility control, and carcass disposal.  

The costs for Alternative 1 are not presented in the following tables. Alternative 1 assumes 
continuation of the current staff levels described in Chapter 3, Affected Environment, Park 
Operations. It is assumed that funding would continue throughout the 20-year planning timeframe 
to support current levels of staffing. 

Cost estimates are presented for the components of the alternatives and include both 
infrastructure and other costs that occur one time during the project and annual or recurring costs 
that are incurred throughout the life of the project. In all action alternatives, the cost of overall 
project oversight, visitor management including carrying out any temporary closures, and visitor 
education and interpretation about the program would be provided with existing personnel as a 
part of their other regular duties.  

The base assumptions for each alternative are presented in the alternatives descriptions in Chapter 
2 and the methodology sections in Chapter 4, and were used for determining amounts and 
frequencies of use for the various elements of the alternatives.  Additionally, the following 
assumptions were used to develop cost estimate: 

The expected amount of fencing for each alternative is as represented in Chapter 2 description of 
the alternatives. Although the timing for the installation of fences would be based on monitoring 
and the effect of elk herbivory on aspen and willow recovery, it is uncertain in what years fences 
would be installed. Fence costs were estimated at $30,000 per linear mile.   

Linear miles of fence for willow were based on information from the fence design of the park’s 
Fan Lake exclosure. A 20 acre exclosure with a typical number of turns and corners requires 
approximately 5,600 linear feet of fence. Total milage was calculated by dividing the total willow 
acreage fenced by 20 acre blocks and multiplying the number of blocks by 5,600 feet and 
converted to miles. 

Linear miles for aspen were based on best professional judgement with an assumed average 
exclosure size of 2.5 acres.  A 2.5 acre square would equal 0.25 miles of fence.  A thirty-five 
percent increase was added to account for turns and bends in the fence to arrive at a total of 
0.3375 mile per 2.5 acre block. 

The use of helicopters to transport fence materials to remote locations varies based on the amount 
of fencing estimated for each alternative. The cost to use helicopters was based on $1,400 per 
hour. The number of hours needed per alternative was estimated as follows and was based on best 
professional judgement: 

Alternative 2 = 50 hours 
Alternative 3 = 500 hours  
Alternative 4 = 350 hours  
Alternative 5 = 25 hours 

The cost of high intensity lethal reduction (culling more than 200 elk per year) in the first four 
years for Alternatives 2 and 5 are based on using contractors. The costs for this type of operation 
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were estimated by the U.S. Department of Agriculture, Animal and Plant Health Inspection 
Service. Assumptions used included: 

Lethal reduction activities would require a staff of 1.5 full-time equivalents (FTE) to 
administer the program; 

Field operations would require a seasonal staff of 10 at a GS-9 federal salary level 
working for 7 months each year. 

The cost for lower intensity lethal reduction (culling less than 200 elk per year) during years 5-20 
in Alternatives 2 and 5 and in years 1-20 in Alternatives 3 and 4 is based on using park staff 
labor. Work would be accomplished by two teams composed of one full time GS-9 staff position; 
and one GS-6 and two GS-5 staff positions for 13 weeks each year.  The cost also includes pack 
stock to support the culling activities. 

The cost of all lethal reduction activities, CWD testing, and disposal of carcasses that test positive 
for CWD was estimated using the median number within the range of elk to be culled for each 
alternative.. 

Labor to collect CWD samples is included in lethal reduction labor since it is assumed that these 
activities would take place concurrently by the same staff.  The materials cost of the CWD test is 
$25 per test. 

Carcass disposal is based on a five percent CWD rate in the median number of elk culled.  
Disposal of CWD positive carcasses would be accomplished with chemical digestion at a cost of 
$70 per carcass. 

Ninetyfive percent of culled elk will not test positive for CWD and meat and/or carcasses would 
be donated to eligible recipients, with funding for a donation program covered by other entities 
such as non-governmental organizations.  

The cost for elk redistribution in years 1-4 in Alternatives 2 is based on labor provided by one 
GS-6 and two GS-5 staff positions for 13 weeks each year. 

The cost of elk redistribution in years 5-20 in Alternative 2 and years 1-20 in Alternatives 3 and 4 
is based on labor provided by one GS-6 and two GS-5 staff positions for 13 weeks each year; and 
one GS-5 staff position for 26 weeks each year. 

Fertility control operations in Alternative 4 would have similar operating characteristics as those 
of high intensity lethal reduction performed by contractors, but would require approximately 50% 
less labor. 

The wolf release program in Alternative 5 would require an additional full-time biologist at a GS-
11 federal salary level; aerial surveillance and tracking would take place with fixed-wing aircraft 
or helicopters, and an average of 12 surveillance and tracking outings would take place each year. 

An adaptive management assessment would be conducted every five years to evaluate the 
effectiveness of the elk and vegetation management program and determine the need to adjust or 
change any component of the program. The cost of the adaptive management assessment is 
indicated annually as one-fifth of the estimated cost of additional monitoring and evaluation that 
would be needed every five years. 

 



Alternative 2

INFRASTRUCTURE AND ONE-TIME COSTS Estimated Cost

A. Fencing (aspen only) $630,000.00
B. Aviation (fence installation) $70,000.00
C. Initial equipment (reduction operations) $172,000.00
D. Refrigerated Truck $75,000.00
E. Capture Facility $25,000.00

Total Infrastructure and One-Time Cost $972,000

ANNUAL COSTS

A. Reduction - Lethal
Year 1-4 450 elk per year

Labor, Travel, Pack Animals $991,646.24
Year 5-20 88 elk per year

Labor, Pack Animals $95,950.00
B. Carcass Disposal

Year 1-4 $1,610.00
Year 5-20 $350.00

C. CWD Testing
Year 1-4 $11,250.00
Year 5-20 $2,200.00

D. Monitoring (elk and vegetation) $42,075.00
E. Redistribution (Yr.1-4) $31,350.00
F. Redistribution (Yr. 5-20) $50,050.00
G. Adaptive Management Assessment $21,130.00
Total Annual Cost (Years 1-4) 1,099,061
Total Annual Cost (Years 5-20) 211,755



Alternative 3

INFRASTRUCTURE AND ONE-TIME COSTS Estimated Cost

A. Fencing $1,440,000.00

B. Aviation (fence installation) $700,000.00

C. Initial equipment (reduction operations) $34,100.00

Total Infrastructure and One-Time Cost 2,174,100

ANNUAL COSTS

A. Reduction - Lethal

Year 1-20 100 elk per year

Labor and pack animals $95,950.00

B. Carcass Disposal
Year 1-20 $350.00

C. CWD Testing
Year 1-20 $2,500.00

D. Monitoring (elk and vegetation) $42,075.00

E. Redistribution $50,050.00

F. Adaptive Management Assessment $21,130.00

Total Annual Cost (Years 1-20) 212,055



Alternative 4

INFRASTRUCTURE AND ONE-TIME COSTS Estimated Cost

A. Fencing $1,020,000.00
B. Aviation (fence installation) $490,000.00
C. Initial equipment (reduction operations) $34,100.00
D. Capture Facility $25,000.00
Total Infrastructure and One-Time Cost 1,569,100

ANNUAL COSTS

A. Reduction - Fertility
Year 1-4 400 elk per year

Labor and fertility agent $464,000.00
Year 5-20 200 elk per year

Labor and fertility agent $232,000.00
B. Reduction - Lethal

Year 1-20 115 elk per year
Labor and pack animals $95,950.00

C. Carcass Disposal
Year 1-20 $420.00

D. CWD Testing
Year 1-20 $2,875.00

E. Monitoring (elk and vegetation) $42,075.00
F. Redistribution $50,050.00
Total Annual Cost (Years 1-4) 655,370
Total Annual Cost (Years 5-20) 423,370



Alternative 5

INFRASTRUCTURE AND ONE-TIME COSTS Estimated Cost

A. Fencing (aspen only) $330,000.00
B. Aviation (fence installation) $35,000.00
C. Initial equipment (reduction operations) $172,000.00
D. Refrigerated Truck $75,000.00
E. Initial equipment (wolf program) $55,220.00
F. Capture/transport - Wolves $28,412.00
G. Wolf Pen - for soft release $42,618.00
H Capture Facility $25,000.00

Total Infrastructure and One-Time Cost 763,250

ANNUAL COSTS

A. Reduction - Wolves
Labor $114,608.00
Fixed Wing Aircraft $18,652.80
Tranquilizer and net gun supplies $1,160.00
Capture operations $290,000.00
Education/enforcement (NPS) $35,515.00

B. Reduction - Lethal
Year 1-4 225 elk per year

Labor, travel, pack animals $724,278.00
Year 5-20 50 elk per year

Labor, pack animals $95,950.00
C. Carcass Disposal

Year 1-4 $840.00
Year 5-20 $210.00

D. CWD Testing
Year 1-4 $5,625.00
Year 5-20 $1,250.00

E. Monitoring (elk and vegetation) $42,075.00
Total Annual Cost (Years 1-4) 1,232,754
Total Annual Cost (Years 5-20) 599,421
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THREATENED AND ENDANGERED UNIT SPECIES LIST 
ENDANGERED SPECIES ACT (ESA) 

ROCKY MOUNTAIN NATIONAL PARK 

December 2004 
The following table contains a list of species that are specific to Rocky Mountain National Park 
and are federally listed as endangered, threatened or candidates for listing, by the U.S. Fish and 
Wildlife Service under the provisions of the Endangered Species Act.  The U.S. Fish and Wildlife 
Service has reviewed the list and provided a letter of concurrence dated April 12, 2005 (see 
attached). 

The species that are included in the table must meet one of the following criteria: 

1. The species is known to occur within the park. 

2. The species does not occur within the park, but suitable habitat is available, the habitat is 
within the known elevation range for the species, and the species is known to exist in counties 
that the park occupies. 

3. The species does not occur within the park, but actions within the park have the potential to 
affect the species. 

In compliance with the Endangered Species Act, all management actions within the park are 
evaluated to determine if they will have any effect on endangered, threatened or candidate species 
on this list.   

 

Federally Listed and Candidate 
Species & Their Status in Colorado 

Known to 
Occur in 
RMNP 

Known to 
Occur in 
Boulder 
County 

Known to 
Occur in 
Larimer 
County 

Known to 
Occur in 
Grand 
County 

Amphibians     

Boreal toad, Bufo boreas boreas, 
Candidate for Listing 

Yes Yes Yes Yes 

Birds     

Bald Eagle, Haliaeetus 
leucocephalus, Threatened 

Yes Yes Yes Yes 

Least tern, Sterna antillarum, 
Endangered 

No ▲ ▲ No 

Mexican spotted owl, Strix 
occidentalis lucida, Listed 
Threatened 

No Yes 
Historically 

Yes 
Historically 

No 

Piping plover, Charadrius melodus, 
Threatened 

No ▲ ▲ No 
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Federally Listed and Candidate 
Species & Their Status in Colorado 

Known to 
Occur in 
RMNP 

Known to 
Occur in 
Boulder 
County 

Known to 
Occur in 
Larimer 
County 

Known to 
Occur in 
Grand 
County 

Whooping crane, Grus americana, 
Endangered 

No ▲ ▲ No 

Yellow-billed cuckoo, Coccyzus 
americanus, Candidate for Listing 

Yes 
Historically  

No Yes Yes 

Fish     

Bonytail, Gila elegans, (presumed-
historical) Endangered 

No No No * 

Colorado pikeminnow, Ptychocheilus 
lucius, Endangered 

No No No * 

Greenback cutthroat trout, 
Oncorhynchus clarki stomias,  
Threatened 

Yes Yes Yes No 

Humpback chub, Gila cypha, 
Endangered 

No No No * 

Pallid sturgeon, Scaphirhunchus 
albus, Threatened 

No ▲ ▲ No 

Razorback sucker, Xyrauchen 
texanus, Endangered 

No No No * 

Mammals     

Canada lynx, Lynx canadensis, 
Threatened 

Yes  Yes  Yes  Yes  

Preble’s meadow jumping mouse, 
Zapus hudsonius preblei, Threatened 

No Yes Yes No 

Plants     

Colorado butterfly plant, Gaura 
neomexicana spp. Coloradensis, 
Threatened 

No Yes Yes No 

Utes ladies’-tresses, Spiranthes 
diluvialis, Threatened 

No Yes Yes No 

Table Terminology 
 * Water depletions in the Upper Colorado River basin may affect these species 
▲ Water depletions in the South Platte River basin may affect these species 
Candidate - Means there is sufficient information indicating that formal listing under the ESA maybe appropriate 
Endangered - Means the species could become extinct 
Threatened - Means the species could become endangered  
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State Endangered, Threatened, and Rare Species  

for  

Rocky Mountain National Park 
Last Revised February 2006 

 

Rocky Mountain National Park (RMNP) uses the following table to identify state endangered and 
threatened species, species of concern and rare species that must be protected if found within a 
proposed project site.  The RMNP list is updated annually.  Federally threatened, endangered and 
candidate species are maintained in another list, separate from state listed species.   

 

Agencies have a variety of ways of tracking and measuring the biological imperilment of species.  
The Colorado Wildlife Commission determines if a given specie needs protection under state 
laws.  Three primary categories are applicable to Rocky Mountain National Park: 

 

State Status Codes 

 

E State Endangered – Listed as endangered by the Colorado Division of Wildlife.  Those 
species or subspecies of native wildlife whose prospects for survival or recruitment 
within Colorado are in jeopardy, as determined by the Commission.  State endangered 
species have legal protection under Colorado Revised Statues 33-2-105 Article 2. 

T State Threatened – Listed as threatened by the Colorado Division of Wildlife.  Those 
species or subspecies of native wildlife which, as determined by the Commission, are not 
in immediate jeopardy of extinction but are vulnerable because they exist in such small 
numbers, are so extremely restricted in their range, or are experiencing such low 
recruitment or survival that they may become extinct.  State threatened species have legal 
protection under Colorado Revised Statues 33-2-105 Article 2. 

SC State Special Concern – Those species or subspecies of native wildlife that have been 
removed from the state threatened or endangered list within the last five years; are 
proposed for federal listing (or a federal listing "candidate species") and are not already 
state listed; have experienced, based on the best available data, a downward trend in 
numbers or distribution lasting at least five years that may lead to an endangered or 
threatened status; or are otherwise determined to be vulnerable in Colorado. 

 

The Colorado Division of Wildlife maintains species list for T&E and SC species at 
http://wildlife.state.co.us/wildlifespecies/speciesofconcern/ 

 

 

 

Species of Continental Importance Code 
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Partners in Flight (PIF) developed a North American Landbird Conservation Plan in 2004 and an 
updated species assessment database and handbook in 2005. These documents provide a 
continental synthesis of priorities, objectives and rankings that will guide landbird conservation 
actions at national and international scales.  Species of continental concern are identified in the 
column with CNHP global rank codes as CC.  A list of all PIF landbird species of continental 
importance, watch listed species, and stewardship species can be found at 
http://www.rmbo.org/pif/pifdb.html .  North American Avian Species of Continental Importance 
(RMNP is within the Intermountain West Avifaunal Biome Bird Conservation Region (BCR) 16) 

 

CC Continental Concern Species. Species must meet all of the following criteria in order to 
rank as a species of concern within RMNP 

  Population size (PS-g) score greater than 3,  

Breeding distribution (BD-g) score greater than 3,  

Threats to breeding (TB-g) score greater than 3,  

Population trend (PT-t) score greater than 2,  

Percent of Population (Pct POP) in BCR-16 greater than 20% 

Global and State Ranking Codes 

 

The Colorado Natural Heritage Program (CNHP), based in Fort Collins manages a large database 
and ranking system for Colorado species.  The database can be accessed through the Internet at 
www.cnhp.colostate.edu  The CNHP ranking system has two primary components – a ranking for 
the global status of the specie (G), and a ranking for that part of the range found within the state 
(S).  Numeric extensions are added to these on a scale of 1 (critically imperiled) to 5 
(demonstrably secure).  A reference that CNHP uses to identify global status of a species is an 
online encyclopedia of life maintained by NatureServe at http://www.natureserve.org/ 

 

Natural Heritage ranks should not be interpreted as legal designations.  Although most species 
protected under state or federal endangered species laws are extremely rare, not all rare species 
receive legal protection.  National Park Service policies and guidelines require the preservation 
and protection of all native species. 

 

Global Rank Codes  

G1 Critically imperiled globally because of rarity (5 or fewer occurrences in the world; or 
1,000 or fewer individuals), or because of some factor of its biology makes it especially 
vulnerable to extinction. 

G2 Imperiled globally because of rarity (6 to 20 occurrences, or 1,000 to 3,000 individuals), 
or because other factors demonstrably make it very vulnerable to extinction throughout 
its range. 

G3 Vulnerable through its range or found locally in a restricted range (21 to 100 occurrences, 
or 3,000 to 10,000 individuals). 
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G4 Apparently secure globally, though it might be quite rare in parts of its range, especially 
at the periphery, usually more than 100 occurrences and 10,000 individuals. 

G5 Demonstrably secure globally, although it may be quite rare in parts of its range, 
especially at the periphery. 

G#T#  Trinomial rank (T) is used for subspecies or varieties.  These taxa are ranked on the same 
criteria as G1-G5. 

GQ Indicates uncertainty about taxonomic status. 

G#? Indicates uncertainty about an assigned global rank. 

 

 

State Rank Codes 

S1 Critically imperiled state because of rarity (5 or fewer occurrences in the world; or 1,000 
or fewer individuals), or because of some factor of its biology makes it especially 
vulnerable to extinction. 

S2 Imperiled state because of rarity (6 to 20 occurrences, or 1,000 to 3,000 individuals), or 
because other factors demonstrably make it very vulnerable to extinction throughout its 
range. 

S3 Vulnerable through its range within a state or found locally in a restricted range (21 to 
100 occurrences, or 3,000 to 10,000 individuals). 

S4 Apparently secure within the state, though it might be quite rare in parts of its range, 
especially at the periphery, usually more than 100 occurrences and 10,000 individuals. 

S5 Demonstrably secure within the state, although it may be quite rare in parts of its range, 
especially at the periphery. 

S#B Refers to the breeding season imperilment of species that are not permanent residents. 

S#N Refers to the non-breeding season imperilment of species that are not permanent 
residents.  Where no consistent location can be discerned for migrants or non-breeding 
populations, a rank of SZN is used. 

SH Historically known, but usually not verified for an extended period of time and could be 
extirpated from the park or the state. 

SNR Not yet ranked in the state due to lack of information. 

SX Presumed extirpated from within the state. 

S#? Indicates uncertainty about an assigned state rank. 

 

The RMNP list of state Endangered, Threatened, and Rare Species does not include State Rank 
Codes S4 and S5, unless it has been identified as a species of continental concern (CC), because 
these rankings indicate that the specie is apparently or demonstrably secure within the state.    If a 
specie is listed as unconfirmed, it means it occurred historically and is presently not confirmed in 
the park; or has never been confirmed but the park has appropriate habitat, or it has been 
confirmed (historically or presently) in the counties the park occupies. 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Amphibians      

Bufo boreas  pop1 Boreal toad 
(Southern 
Rocky Mountain 
Population) 

All year E G4T1Q S1 

Rana sylvatica Wood Frog All year SC G5 S3 

Birds      

Accipiter gentiles Northern 
goshawk 

All year  G5 S3B  

Aegolius funereus Boreal owl All year  G5 S2 

Otus flammeolus Flammulated 
owl 

Summer or 
migrant 

 CC, G4 S4 

Amphispiza belli? Sage sparrow Summer or 
migrant 

 G5 S3B  

Bucephala islandica Barrow’s 
goldeneye 

Winter or 
migrant 

SC G5 S2B  

Buteo regalis Ferruginous 
hawk 

Migrant SC G4 S3B, 
S4N 

Calcarius mccownii McCown's 
longspur 

Migrant  G5 S2B 

Catharus fuscescens Veery Summer or 
migrant 

 G5 S3B 

Sialia mexicana Western 
bluebird 

Summer  CC , G5 S5B, 
S4N 

Pipilo chlorurus Green-tailed 
towhee 

Summer  CC, G5 S5 

Catoptrophorus 
semipalnatus 

Willet Migrant  G5 S1B 

Melanerpes lewis Lewis’s 
woodpecker 

Summer, 
migrant 

 CC, G4 S4 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Sphyrapicus thyroideus Williamson’s 
sapsucker 

Summer  CC, G4 S4B 

Coccyzus americanus 
occidentalis 
(unconfirmed) 

Western 
Yellow-billed 
cuckoo 

Accidental, two 
recorded 
occurrences, 
1947 & 1980 

SC G5T2Q SNA 

Empidonax occidentalis Cordilleran 
flycatcher 

Summer  CC, G5 S5B 

Cypseloides niger Black swift Summer  G4 S3B 

Vermivora virginiae Virginia’s 
warbler 

Summer  CC, G5 S5 

Dendroica graciae Grace’s warbler Accidental, one 
recorded 
occurrence, 
1990 

 G5 S3B 

Dolichonyx oryzivorus Bobolink Accidental, 
summer or 
migrant 

 G5 S3B 

Egretta thula Snowy Egret Migrant or rare 
summer 

 G5 S2B 

Falco peregrinus 
anatum 

American 
peregrine falcon 

Summer or 
migrant 

SC G4T3 S2B 

Glaucidium gnoma Northern pygmy 
owl 

All year  G5 S3B 

Grus canadensis tabida Greater sandhill 
crane 

Summer or 
migrant 

SC G5T4 S2B, 
S4N 

Haliaeetus 
leucocephalus 

Bald eagle All year T G5 S1B, 
S3N 

Leucosticte australis Brown-capped 
rosy-finch 

All year  CC, G4 S3B, 
S4N 

Loxia leucoptera White-winged 
crossbill 

All year, Irreg-
ular visitor 

 G5 S1B 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Numenius americanus Long-billed 
curlew 

Migrant SC G5 S2B 

Pelecanus 
erythrorhynchos 

American white 
pelican 

Migrant SC G3 S1B 

Plegadis chihi White-faced ibis Migrant  G5 S2B 

Seiurus aurocapillus Ovenbird Rare summer or 
rare migrant 

 G5 S2B 

Sterna forsteri Forster’s tern Migrant  G5 S2B, 
S4N 

Strix occidentalis lucida 
(Unconfirmed) 

Mexican spotted 
owl 

* All Year  T CC, 
G3T3, 

S1B, 
SUN 

Fish      

Oncorhynchus clarki 
pleuriticus 

Colorado River 
cutthroat Trout 

All year SC G4T3 S3 

Oncorhynchus clarki 
stomias 

Greenback 
cutthroat trout 

All year T G4T2T3 S2 

Mammals      

Canis lupis 

(historic/ presently 
unconfirmed) 

Gray wolf  E G4 SX 

Lynx canadensis  Lynx All year E G5 S1 

Gulo gulo (unconfirmed) Wolverine All year E G4 S1 

Lontra canadensis River otter All year T G5  

Sorex hoyi montanus Pygmy shrew All year  G5T2 T3 S2 

Sorex nanus Dwarf shrew All year  G4 S2 

Ursus arctos 

(historic/extirpated) 

Grizzly or 
Brown bear 

 E G4 SX 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Invertebrates (Insects)      

Alloperia pilosa A stonefly All year  G3 S2 

Colorado luski Lusk’s pinemoth Summer  G4 S1? 

Hyles galli Galium sphinx 
moth 

Summer  G5 S3? 

Paratrytone snowi Snow’s skipper Summer  G5 S3 

Perlomyia utahensis A stonefly All year  G3 S2 

Pictetiella expansa A stonefly All year  G3 S2 

Pyrgus ruralis Two-banded 
skipper 

Summer  G5 S3 

Stinga morrisoni Morrison’s 
skipper 

Summer  G4G5 S3S4 

Mollusk      

Acroloxus coloradensis Rocky mountain 
capshell 

All year SC G3 S1 

Lichens      

Brachythecium 
ferruginascens 

   G3G4 S1S3 

Bryum alpinum    G4G5 S1S3 

Mosses      

Andreaea heinemannii    G3G5 S1S3 

Andreaea rupestris    G5 S1S3 

Aulacomnium palustre 
var. imbricatum 

   G5TNR S1S3 

Campylopus schimperi    G3G4 S1S3 

Grimmia mollis    G3G5 S1S3 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Grimmia teretinervis    G3G5 S1S3 

Hylocmiastrum 
pyrenaicum 

   G4G5 S1S3 

Hylocomium alaskanum    G5 S1S3 

Leptopterigynandrum 
austro-alpinum 

   G3G5 S1S3 

Mnium blyttii    G5 S1S3 

Oreas martiana    G5? S1S3 

Plagiothecium 
cavifolium 

   G5 S1S3 

Pleurozium schreberi Feathermoss   G5 S1S3 

Pohila tundrae    G2G3 S1S3 

Rhytidium rugosum Golden Glade-
moss 

  G5 S1S3 

Roellia roellii    G4 S1S3 

Sphagnum contortum Sphagnum   G5 S1S3 

Liverworts      

Gymnomitrion 
corallioides 

   G4G5 S1S3 

Nardia geoscyphus    G5 S1S3 

Plants      

Aletes humilis  
(unconfirmed) 

Larimer aletes   G2G3 S2S3 

Aquilegia saximontana Rocky Mountain 
columbine 

  G3 S3 

Artemisia pattersonii Patterson's 
wormwood 

  G3G4 S3 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Asplenium 
septentrionale 

Grass-fern   G4G5 S3S4 

Botrychium echo Reflected 
moonwort 

  G3 S3 

Botrychium hesperium Western 
moonwort 

  G4 S2 

Botrychium lanceolatum 
var lanceolatum 

Lance-leaved 
moonwort 

  G5T4 S3 

Botrychium lunaria Common 
Moonwort 

  G5 S3 

Botrychium minganense Mingan's 
moonwort 

  G4 S1 

Carex diandra Lesser panicled 
sedge 

  G5 S1 

Carex leptalea Bristle-stalk 
sedge 

  G5 S1 

Carex limosa Mud sedge   G5 S2 

Carex oreocharis A sedge   G3 S1 

Carex stenoptila River bank 
sedge 

  G2 S2? 

Castilleja puberula Downy Indian-
paintbrush 

  G2G3 SNR 

Chionophila jamesii Rocky mountain 
snowlover 

  G4? S3S4 

Cyripedium fasciculatum Clustered 
lady’s-slipper  

  G4 S3 

Cystopteris montana Mountain 
bladder fern 

  G5 S1 

Draba crassa Thick-leaf 
whitlow-grass 

  G3 S3 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

Draba fladnizensis Arctic Draba   G4  S2S3 

Draba grayana Gray’s peak 
whitlow-grass 

  G2 S2 

Draba porsildii Porsild's 
Whitlow-grass 

  G3G4 S1 

Draba streptobrachia Colorado Divide 
whitlow-grass 

  G3 S3 

Drymaria effuse var. 
depressa 

Spreading 
drymaria 

  G4T4 SNR 

Dryopteris expansa Spreading wood 
fern 

  G5 S1 

Erocallis triphylla Dwarf Spring 
Beauty 

  G4? S2 

Hippochaete variegata Variegated 
scouringrush 

  G5 S1 

Isoetes tenella  Spiny-spored 
quillwort 

  G5?T5? S2 

Juncus tweedyi Tweedy rush   G3Q S1 

Juncus vaseyi Vasey bulrush   G5? S1 

Lewisia rediviva Bitteroot   G5 S2 

Liatris ligulistylis Gay-feather   G5? S1S2 

Lilium philadelphicum Wood lily   G5 S3S4 

Listera borealis Northern 
twayblade 

 

  G4 S2 

Listera convallarioides Broad-Leaved 
twayblade 

  G5 S2 

Luzula subcapitata Colorado wood-   G3? S3? 
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CNHP, CC Rank 
 
Scientific Name 

 

Common Name 

Time of 
Occurrence in 

RMNP 

State 

Status  Global State 

rush 

Mimulus gemmiparus Weber monkey 
flower 

  G1 S1 

Minuartica stricta Rock sandwort   G5 S1 

Mentzelia sinuata Wavy-leaf 
stickleaf 

  G3 S2 

Nuttallia speciosa Jeweled 
blazingstar 

  G3? S3? 

Papaver radicatum spp. 
Kluanense   

Alpine poppy   G5T3 T4 S3S4 

Parnassia kotzebuei Kotzebue grass-
of-parnassus 

  G4 S2 

Penstemon harbourii Harbour 
beardtongue 

  G3 S3S4 

Polypodium hesperium Western 
polypody 

  G5 S1S2 

Potentilla rupincola Rocky mountain 
cinquefoil 

  G2 S2 

Pyrola picta 
(unconfirmed) 

Pictureleaf 
wintergreen 

  G4G5 S3S4 

Salix serissima Autumn willow   G4 S1 

Silene kingii King’s campion   G2G4Q NT 

Sisyrinchium pallidum  Pale blue-eyed 
grass 

  G2G3 S2 

Telesonix jamesii James’ telesonix   G2G3 S2 

Tonestus lyallii Lyall 
haplopappus 

  G5 S1? 

Viola Selkirkii Selkirk violet   G5? S1 
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There is no record of the Mexican spotted owl occurring in the park, but RMNP with 
concurrence from the US Fish and Wildlife Service has identified potential habitat; and there 
are historic records of the owl occurring in Boulder and Larmier Counties in lower elevations.   
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List of Sources used by Rocky Mountain National Park to Identify 
Endangered, Threatened, Candidate and Rare Species,  

 
 

Andrew R. and R. Righter. 1992. Colorado Birds, a Reference to Their Distribution and Habitat.  
Denver Museum of Natural History 

Andrews, T.  1991.  A Survey of Rocky Mountain National Park and Surrounding Areas of Arapaho 
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Mammal Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Masked shrew  Sorex cinereus 
 Water shrew  Sorex palustris 
 Townsend's big-eared bat  Corynorhinus townsendii (Plecotus townsendii) 
 Silver-haired bat  Lasionycteris noctivagans 
 Hoary bat  Lasiurus cinereus 
 Long-eared myotis  Myotis evotis 
 Little brown bat  Myotis lucifugus 
 Long-legged myotis  Myotis volans 
 American pika  Ochotona princeps 
 Snowshoe hare  Lepus americanus 
 White-tailed jackrabbit  Lepus townsendii 
 Mountain cottontail  Sylvilagus nuttallii 
 Yellow-bellied marmot  Marmota flaviventris 
 Abert's squirrel  Sciurus aberti 
 Eastern fox squirrel  Sciurus niger 
 Wyoming ground squirrel  Spermophilus elegans 
 Golden-mantled ground squirrel  Spermophilus lateralis 
 Rock squirrel  Spermophilus variegatus 
 Least chipmunk  Tamias minimus 
 Colorado chipmunk  Tamias quadrivittatus 
 Uinta chipmunk  Tamias umbrinus 
 Red squirrel  Tamiasciurus hudsonicus 
 Northern pocket gopher  Thomomys talpoides 
 American beaver  Castor canadensis 
 Southern red-backed vole  Clethrionomys gapperi 
 Long-tailed vole  Microtus longicaudus 
 Bushy-tailed woodrat  Neotoma cinerea 
 Mexican woodrat  Neotoma mexicana 
 Common muskrat  Ondatra zibethicus 
 Deer mouse  Peromyscus maniculatus 
 Western jumping mouse  Zapus princeps 
 Common porcupine  Erethizon dorsatum 
 Coyote  Canis latrans 
 Common gray fox  Urocyon cinereoargenteus 
 Red fox  Vulpes vulpes (Vulpes fulva) 
 Black bear  Ursus americanus 
 Common raccoon  Procyon lotor 
 Northern river otter  Lutra canadensis (Lontra canadensis) 
 American marten  Martes americana 
 Short-tailed weasel  Mustela erminea 
 Long-tailed weasel  Mustela frenata 
 Mink  Mustela vison 
 American badger  Taxidea taxus 
 Striped skunk  Mephitis mephitis 
 Western spotted skunk  Spilogale gracilis 
 Bobcat  Lynx rufus (Felis rufus) 
 Mountain lion  Puma concolor (Felis concolor) 
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Mammal Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Moose  Alces alces 
 Elk  Cervus elaphus 
 Mule deer  Odocoileus hemionus 
 Pronghorn  Antilocapra americana 
 Bighorn sheep  Ovis canadensis 

Source:  
http://www.enature.com/parks/localguide_park_display.asp?rgn=PK_32&showType=4&curGroupID=5&c
urFamilyID=0&showClass= 
 
 

Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Common loon  Gavia immer 
 Western grebe  Aechmophorus occidentalis 
 Horned grebe  Podiceps auritus 
 Red-necked grebe  Podiceps grisegena 
 Eared grebe  Podiceps nigricollis 
 Pied-billed grebe  Podilymbus podiceps 
 American white pelican  Pelecanus erythrorhynchos 
 Double-crested cormorant  Phalacrocorax auritus 
 Great blue heron  Ardea herodias 
 American bittern  Botaurus lentiginosus 
 Cattle egret  Bubulcus ibis 
 Green heron  Butorides virescens 
 Snowy egret  Egretta thula 
 Least bittern  Ixobrychus exilis 
 Black-crowned night-heron  Nycticorax nycticorax 
 White-faced ibis  Plegadis chihi 
 Turkey vulture  Cathartes aura 
 Wood duck  Aix sponsa 
 Northern pintail  Anas acuta 
 American wigeon  Anas americana 
 Northern shoveler  Anas clypeata 
 Green-winged teal  Anas crecca 
 Cinnamon teal  Anas cyanoptera 
 Blue-winged teal  Anas discors 
 Mallard  Anas platyrhynchos 
 Gadwall  Anas strepera 
 Greater white-fronted goose  Anser albifrons 
 Lesser scaup  Aythya affinis 
 Redhead  Aythya americana 
 Ring-necked duck  Aythya collaris 
 Canvasback  Aythya valisineria 
 Canada goose  Branta canadensis 
 Bufflehead  Bucephala albeola 
 Common goldeneye  Bucephala clangula 
 Barrow's goldeneye  Bucephala islandica 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Snow goose  Chen caerulescens 
 Long-tailed duck  Clangula hyemalis 
 Tundra swan  Cygnus columbianus 
 Hooded merganser  Lophodytes cucullatus (Mergus cucullatus) 
 White-winged scoter  Melanitta fusca 
 Surf scoter  Melanitta perspicillata 
 Common merganser  Mergus merganser 
 Red-breasted merganser  Mergus serrator 
 Ruddy duck  Oxyura jamaicensis 
 Cooper's hawk  Accipiter cooperii 
 Northern goshawk  Accipiter gentilis 
 Sharp-shinned hawk  Accipiter striatus 
 Golden eagle  Aquila chrysaetos 
 Red-tailed hawk  Buteo jamaicensis 
 Rough-legged hawk  Buteo lagopus 
 Broad-winged hawk  Buteo platypterus 
 Ferruginous hawk  Buteo regalis 
 Swainson's hawk  Buteo swainsoni 
 Northern harrier  Circus cyaneus 
 Bald eagle  Haliaeetus leucocephalus 
 Osprey  Pandion haliaetus 
 Merlin  Falco columbarius 
 Prairie falcon  Falco mexicanus 
 Peregrine falcon  Falco peregrinus 
 American kestrel  Falco sparverius 
 Blue grouse  Dendragapus obscurus 
 White-tailed ptarmigan  Lagopus leucurus 
 Wild turkey  Meleagris gallopavo 
 American coot  Fulica americana 
 Common moorhen  Gallinula chloropus 
 Sora  Porzana carolina 
 Virginia rail  Rallus limicola 
 Sandhill crane  Grus canadensis 
 Killdeer  Charadrius vociferus 
 American avocet  Recurvirostra americana 
 Spotted sandpiper  Actitis macularia 
 Baird's sandpiper  Calidris bairdii 
 Western sandpiper  Calidris mauri 
 Least sandpiper  Calidris minutilla 
 Willet  Catoptrophorus semipalmatus 
 Wilson's snipe  Gallinago delicata (Gallinago gallinago) 
 Marbled godwit  Limosa fedoa 
 Long-billed curlew  Numenius americanus 
 Red-necked phalarope  Phalaropus lobatus 
 Wilson's phalarope  Phalaropus tricolor 
 Lesser yellowlegs  Tringa flavipes 
 Greater yellowlegs  Tringa melanoleuca 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Solitary sandpiper  Tringa solitaria 
 Black tern  Chlidonias niger 
 Herring gull  Larus argentatus 
 California gull  Larus californicus 
 Ring-billed gull  Larus delawarensis 
 Bonaparte's gull  Larus philadelphia 
 Franklin's gull  Larus pipixcan 
 Caspian tern  Sterna caspia 
 Forster's tern  Sterna forsteri 
 Sabine's gull  Xema sabini 
 Band-tailed pigeon  Columba fasciata 
 Rock pigeon  Columba livia 
 Mourning dove  Zenaida macroura 
 Northern saw-whet owl  Aegolius acadicus 
 Boreal owl  Aegolius funereus 
 Long-eared owl  Asio otus 
 Great horned owl  Bubo virginianus 
 Northern pygmy-owl  Glaucidium gnoma 
 Eastern screech-owl  Otus asio 
 Flammulated owl  Otus flammeolus 
 Western screech-owl  Otus kennicottii 
 Common nighthawk  Chordeiles minor 
 Common poorwill  Phalaenoptilus nuttallii 
 White-throated swift  Aeronautes saxatalis 
 Black swift  Cypseloides niger 
 Black-chinned hummingbird  Archilochus alexandri 
 Magnificent hummingbird  Eugenes fulgens 
 Broad-tailed hummingbird  Selasphorus platycercus 
 Rufous hummingbird  Selasphorus rufus 
 Calliope hummingbird  Stellula calliope 
 Belted kingfisher  Ceryle alcyon 
 Northern flicker  Colaptes auratus 
 Red-headed woodpecker  Melanerpes erythrocephalus 
 Lewis's woodpecker  Melanerpes lewis 
 Downy woodpecker  Picoides pubescens 
 Three-toed woodpecker  Picoides tridactylus 
 Hairy woodpecker  Picoides villosus 
 Red-naped sapsucker  Sphyrapicus nuchalis 
 Williamson's sapsucker  Sphyrapicus thyroideus 
 Yellow-bellied sapsucker  Sphyrapicus varius 
 Olive-sided flycatcher  Contopus cooperi (Contopus borealis) 
 Western wood-pewee  Contopus sordidulus 
 Hammond's flycatcher  Empidonax hammondii 
 Least flycatcher  Empidonax minimus 
 Dusky flycatcher  Empidonax oberholseri 
 Cordilleran flycatcher  Empidonax occidentalis 
 Willow flycatcher  Empidonax traillii 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Ash-throated flycatcher  Myiarchus cinerascens 
 Say's phoebe  Sayornis saya 
 Eastern kingbird  Tyrannus tyrannus 
 Western kingbird  Tyrannus verticalis 
 Cassin's kingbird  Tyrannus vociferans 
 Northern shrike  Lanius excubitor 
 Loggerhead shrike  Lanius ludovicianus 
 Cassin's vireo  Vireo cassinii 
 Warbling vireo  Vireo gilvus 
 White-eyed vireo  Vireo griseus 
 Red-eyed vireo  Vireo olivaceus 
 Plumbeous vireo  Vireo plumbeus 
 Florida scrub-jay  Aphelocoma coerulescens 
 American crow  Corvus brachyrhynchos 
 Common raven  Corvus corax 
 Blue jay  Cyanocitta cristata 
 Steller's jay  Cyanocitta stelleri 
 Pinyon jay  Gymnorhinus cyanocephalus 
 Clark's nutcracker  Nucifraga columbiana 
 Gray jay  Perisoreus canadensis 
 Black-billed magpie  Pica hudsonia 
 Horned lark  Eremophila alpestris 
 Barn swallow  Hirundo rustica 
 Cliff swallow  Petrochelidon pyrrhonota (Hirundo pyrrhonota) 
 Purple martin  Progne subis 
 Northern rough-winged swallow  Stelgidopteryx serripennis 
 Tree swallow  Tachycineta bicolor 
 Violet-green swallow  Tachycineta thalassina 
 Juniper titmouse  Baeolophus ridgwayi (Parus ridgway) 
 Black-capped chickadee  Poecile atricapilla 
 Mountain chickadee  Poecile gambeli 
 Red-breasted nuthatch  Sitta canadensis 
 White-breasted nuthatch  Sitta carolinensis 
 Pygmy nuthatch  Sitta pygmaea 
 Brown creeper  Certhia americana 
 Canyon wren  Catherpes mexicanus 
 Marsh wren  Cistothorus palustris 
 Rock wren  Salpinctes obsoletus 
 Bewick's wren  Thryomanes bewickii 
 House wren  Troglodytes aedon 
 Winter wren  Troglodytes troglodytes 
 American dipper  Cinclus mexicanus 
 Ruby-crowned kinglet  Regulus calendula 
 Golden-crowned kinglet  Regulus satrapa 
 Blue-gray gnatcatcher  Polioptila caerulea 
 Veery  Catharus fuscescens 
 Hermit thrush  Catharus guttatus 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Swainson's thrush  Catharus ustulatus 
 Wood thrush  Hylocichla mustelina 
 Varied thrush  Ixoreus naevius 
 Townsend's solitaire  Myadestes townsendi 
 Mountain bluebird  Sialia currucoides 
 Western bluebird  Sialia mexicana 
 Eastern bluebird  Sialia sialis 
 American robin  Turdus migratorius 
 Gray catbird  Dumetella carolinensis 
 Northern mockingbird  Mimus polyglottos 
 Sage thrasher  Oreoscoptes montanus 
 Brown thrasher  Toxostoma rufum 
 European starling  Sturnus vulgaris 
 American pipit  Anthus rubescens 
 Cedar waxwing  Bombycilla cedrorum 
 Bohemian waxwing  Bombycilla garrulus 
 Black-throated blue warbler  Dendroica caerulescens 
 Bay-breasted warbler  Dendroica castanea 
 Yellow-rumped warbler  Dendroica coronata 
 Blackburnian warbler  Dendroica fusca 
 Grace's warbler  Dendroica graciae 
 Magnolia warbler  Dendroica magnolia 
 Black-throated gray warbler  Dendroica nigrescens 
 Palm warbler  Dendroica palmarum 
 Chestnut-sided warbler  Dendroica pensylvanica 
 Yellow warbler  Dendroica petechia 
 Cape may warbler  Dendroica tigrina 
 Townsend's warbler  Dendroica townsendi 
 Black-throated green warbler  Dendroica virens 
 Common yellowthroat  Geothlypis trichas 
 Worm-eating warbler  Helmitheros vermivora 
 Yellow-breasted chat  Icteria virens 
 Black-and-white warbler  Mniotilta varia 
 Connecticut warbler  Oporornis agilis 
 Macgillivray's warbler  Oporornis tolmiei 
 Northern parula  Parula americana 
 Ovenbird  Seiurus aurocapillus 
 Northern waterthrush  Seiurus noveboracensis 
 American redstart  Setophaga ruticilla 
 Orange-crowned warbler  Vermivora celata 
 Golden-winged warbler  Vermivora chrysoptera 
 Tennessee warbler  Vermivora peregrina 
 Blue-winged warbler  Vermivora pinus 
 Nashville warbler  Vermivora ruficapilla 
 Virginia's warbler  Vermivora virginiae 
 Hooded warbler  Wilsonia citrina 
 Wilson's warbler  Wilsonia pusilla 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Hepatic tanager  Piranga flava 
 Western tanager  Piranga ludoviciana 
 Scarlet tanager  Piranga olivacea 
 Sage sparrow  Amphispiza belli 
 Black-throated sparrow  Amphispiza bilineata 
 Lark bunting  Calamospiza melanocorys 
 Mccown's longspur  Calcarius mccownii 
 Lark sparrow  Chondestes grammacus 
 Dark-eyed junco  Junco hyemalis 
 Lincoln's sparrow  Melospiza lincolnii 
 Song sparrow  Melospiza melodia 
 Savannah sparrow  Passerculus sandwichensis 
 Fox sparrow  Passerella iliaca 
 Green-tailed towhee  Pipilo chlorurus 
 Eastern towhee  Pipilo erythrophthalmus 
 Canyon towhee  Pipilo fuscus 
 Spotted towhee  Pipilo maculatus 
 Vesper sparrow  Pooecetes gramineus 
 American tree sparrow  Spizella arborea 
 Brewer's sparrow  Spizella breweri 
 Clay-colored sparrow  Spizella pallida 
 Chipping sparrow  Spizella passerina 
 White-throated sparrow  Zonotrichia albicollis 
 Golden-crowned sparrow  Zonotrichia atricapilla 
 White-crowned sparrow  Zonotrichia leucophrys 
 Harris's sparrow  Zonotrichia querula 
 Lazuli bunting  Passerina amoena 
 Rose-breasted grosbeak  Pheucticus ludovicianus 
 Black-headed grosbeak  Pheucticus melanocephalus 
 Red-winged blackbird  Agelaius phoeniceus 
 Bobolink  Dolichonyx oryzivorus 
 Rusty blackbird  Euphagus carolinus 
 Brewer's blackbird  Euphagus cyanocephalus 
 Bullock's oriole  Icterus bullockii 
 Baltimore oriole  Icterus galbula 
 Brown-headed cowbird  Molothrus ater 
 Common grackle  Quiscalus quiscula 
 Western meadowlark  Sturnella neglecta 
 Yellow-headed blackbird  Xanthocephalus xanthocephalus 
 Common redpoll  Carduelis flammea 
 Pine siskin  Carduelis pinus 
 Lesser goldfinch  Carduelis psaltria 
 American goldfinch  Carduelis tristis 
 Cassin's finch  Carpodacus cassinii 
 House finch  Carpodacus mexicanus 
 Evening grosbeak  Coccothraustes vespertinus 
 Black rosy-finch  Leucosticte atrata 
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Bird Species Reported from Rocky Mountain National Park 
Common Name Scientific Name 

 Brown-capped rosy-finch  Leucosticte australis 
 Gray-crowned rosy-finch  Leucosticte tephrocotis 
 Red crossbill  Loxia curvirostra 
 White-winged crossbill  Loxia leucoptera 
 Pine grosbeak  Pinicola enucleator 
 House sparrow  Passer domesticus 

Source: http://www.enature.com/parks/localguide_park_display.asp?rgn=PK_32&showType=4 
 
 

Fish Species Reported for Rocky Mountain National Park 
Common Name Scientific Name 

Greenback cutthroat trout Oncorhynchus clarki stomias 
Colorado River cutthroat trout Oncorhynchus clarki pleuriticus 
Colorado speckled dace Rhinichthys osculus 
Mottled sculpin Cottus bairdi punctulatus 
Mountain sucker Catostomus platyrhynchus 
Western longnose sucker Catostomus catostomus griseus 
Western white sucker Catostomus commersoni suckii 
Brown trout Salmo trutta 
Eastern brook trout Salvelinus fontinalis 
Rainbow trout Oncorhynchus gairdneri 
Yellowstone cutthroat trout Oncorhynchus clarki bouvieri 
 
 

Amphibian Species Reported for Rocky Mountain National Park 
Common Name Scientific Name 

Boreal toad Bufo boreas 
Tiger salamander Ambystoma tigrinum 
Western chorus frog Pseudacris triseriata 
Wood frog Rana sylvatica 
Northern leopard frog Rana pipiens 
 
 

Reptile Species Reported for Rocky Mountain National Park 
Common Name Scientific Name 

Western terrestrial garter snake Thamnophis elegans 
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AMERICAN INDIAN CONSULTATION  
 

In October 2002 the Northern Arapaho Tribe and the Northern Ute Tribe were contacted by letter 
for government-to-government consultation regarding the elk and vegetation.  These 
correspondences are provided in this section.  Throughout the planning process, the tribes were 
invited to participate in the interagency planning meetings and review of internal draft and final 
documents as well as the Draft Elk and Vegetation Management Plan/Environmental Impact 
Statement (plan/EIS).  Although not cooperating agencies in development of this plan, the tribes 
have been sent all information that has been provided to the interagency team members.   
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       United States Department of the Interior 

                                         

                                     NATIONAL PARK SERVICE 

                                           Rocky Mountain National Park 

                                            Estes Park, Colorado 80517 

 

 

 

                                          IN REPLY REFER TO:

L76 

 

 

Mr. Pat Moss, Tribal Planner 

Northern Arapaho Business Council 

P.O. Box 396 

Fort Washakie, WY 82514 
 

Dear Mr. Addison: 

The National Park Service recognizes the historic and current significance of the lands and wildlife in the 
Rocky Mountain National Park (RMNP) area to the Northern Arapaho tribal members.  Currently, the 
park is in the initial stages of forming an interagency planning team that will formulate a regional Elk and 
Vegetation Management Plan/Environmental Impact Statement (EIS).  At the suggestion of your Tribal 
Planner, Mr. Pat Moss, I would like to bring you up-to-date on our current research and management 
planning activities; and begin consultations with yourself, Alonzo Moss, Sr., and William C’Hair to 
determine the preferred level of involvement of the Northern Arapaho Tribe. 
An intensive research initiative on the elk population and their ecological effects in the RMNP area was recently 

completed and is enclosed.  The results provide detailed information on elk population size, trends, distribution, and 

ecological effects; and strongly reinforce the regional nature of elk management issues in the Estes Valley and 

Rocky Mountain National Park.  Some of the significant findings include: 

 

• About 3,000 elk reside in the Estes Valley during 

winter (November to May).  Approximately 1/3 of 

these winter in the park (park sub-population) and  

2/3 winter in and around the Town of Estes Park  

  

     Winter  

   Range 

Summer 

Range 

RMNP 
  Estes 

 Park
Grand 

Lake
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(town sub-population).  Over 90% of the elk from  

both areas migrate to higher elevations or the west 

side of RMNP during the summer. 

• The park sub-population has been stable at 

approximately 1,000 elk for over 10 years.  This 

portion of the population is at the carrying capacity 

of its winter range, meaning elk numbers are limited by food resources.  The size of the town  

sub-population is about 2,000 elk.  Separate carrying capacity estimates for the town winter range 
were inconsistent, making it unclear whether the population may currently be at or nearing carrying 
capacity, or whether the population may continue to grow to nearly 3,000 elk before stabilizing. 

• Willow shrub cover has declined approximately 20% on the primary winter range since the late 
1930s, and elk are suppressing the growth and reproduction of willow in these areas.  Modeling 
results indicate that under natural conditions wolves limited the elk population size to at least 15-40% 
below the number of elk that could be supported by available food resources.  Undisturbed conditions 
were also predicted to support up to twice the current amount of willow cover on primary winter 
range areas. 

• Modeling results indicate that continuing current management would be expected to result in 
continued conversion of riparian willow and aspen communities to grasslands on the primary winter 
range.  Restoring more natural conditions with vigorous willow communities would require a 
combination of long-term, intensive management interventions.   

The results of this research initiative will be used to develop the Elk and Vegetation Management 
Plan/EIS.  The park planning staff for this project is currently in the process of formulating an interagency 
planning team and project agreement among local, state, and federal agencies.  The interagency team has 
also identified objectives for the Plan/EIS.  As such, I would like to suggest that our planning staff and I 
visit the Wind River Reservation, so that we can meet with yourself, Alonzo Moss, Sr., William C'Hair, 
and fully brief you on our progress to date.  In addition, this will allow us to begin formal consultations 
and determine what role the Northern Arapaho Tribe would like to play in the upcoming Elk and 
Vegetation Management Plan/EIS process.  Please feel free to identify any other appropriate tribal or 
business council members that should be included in consultations.  We will be in Ft. Duchense, Utah 
meeting with the Northern Ute Tribe on October 29th and would be available to come to Ethete to meet 
with you on October 30th.  If that were not possible, we would be available on November 14 or 15 or any 
day during the week of November 18th.  As such, I would appreciate your calling Ken Czarnowski of my 
staff at (970) 586-1263 to confirm if October 30th would be acceptable for a meeting or perhaps another 
time as indicated above. 

Thank you for your time and interest in this very important topic.  

Sincerely, 

Vaughn L. Baker 
Superintendent 

cc: Mr. Pat Moss, Tribal Planner 
RESMGT: KCzarnowski: SB 100902 
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       United States Department of the Interior 

                                         
                                     NATIONAL PARK SERVICE 

                                           Rocky Mountain National Park 

                                            Estes Park, Colorado  80517 

 

 

                                          IN REPLY REFER TO:

L76 

Mr. Floyd Wopsock, Chairman 
Northern Ute Tribe  
P.O. Box 190 
Fort  Duchesne, UT 84602 

Dear Mr. Wopsock: 

The National Park Service recognizes the historic and current significance of the lands and 
wildlife in the Rocky Mountain National Park (RMNP) area to the Northern Ute tribal members. 
Currently, the park is in the initial stages of forming an interagency planning team that will 
formulate a regional Elk and Vegetation Management Plan/Environmental Impact Statement 
(EIS).  At the suggestion of Mr. Roland McCook, I would like to bring you up-to-date on our 
current research and management planning activities and begin consultations with yourself, and 
the Tribal Council to determine the preferred level of involvement of the Northern Ute Tribe. 
An intensive research initiative on the elk 
population and their ecological effects in the 
RMNP  area was recently completed and is 
enclosed.  The results provide detailed information 
on elk population size, trends, distribution, and 
ecological effects; and strongly reinforce the 
regional nature of elk management issues in the 
Estes Valley and Rocky Mountain National Park.  
Some of the significant findings include: 

• About 3,000 elk reside in the Estes Valley 
during winter (November to May).  
Approximately 1/3 of these winter in the 
park (park sub-population) and 2/3 winter 
in and around the Town of Estes Park (town sub-population).  Over 90% of the elk from both 
areas migrate to higher elevations or the west side of RMNP during the summer. 

• The park sub-population has been stable at approximately 1,000 elk for over 10 years.  This 
portion of the population is at the carrying capacity of its winter range, meaning elk numbers 
are limited by food resources.  The size of the town sub-population is about 2,000 elk.  
Separate carrying capacity estimates for the town winter range were inconsistent, making it 
unclear whether the population may currently be at or nearing carrying capacity, or whether 
the population may continue to grow to nearly 3,000 elk before stabilizing. 

• Willow shrub cover has declined approximately 20% on the primary winter range since the 
late 1930s, and elk are suppressing the growth and reproduction of willow in these areas.  

  

 
     Winter  
   Range 

Summer 
Range 

RMNP 
  Estes 
 Park Grand 

Lake 
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Modeling results indicate that under natural conditions wolves limited the elk population size 
to at least 15-40% below the number of elk that could be supported by available food 
resources.  Undisturbed conditions were also predicted to support up to twice the current 
amount of willow cover on primary winter range areas. 

• Modeling results indicate that continuing current management would be expected to result in 
continued conversion of riparian willow and aspen communities to grasslands on the primary 
winter range.  Restoring more natural conditions with vigorous willow communities would 
require a combination of long-term, intensive management interventions.   

The results of this research initiative will be used to develop the Elk and Vegetation Management 
Plan/EIS.  The park planning staff for this project is currently in the process of formulating an 
interagency planning team and project agreement among local, state, and federal agencies.  The 
interagency team has also identified objectives for the Plan/EIS.  As such, I would like to suggest 
that our planning staff and I visit with you at Ft. Duchesne and fully brief you on our progress to 
date.  In addition, this will allow us to begin formal consultations and determine what role the 
Northern Ute Tribe would like to play in the upcoming Elk and Vegetation Management Plan/EIS 
process.  As arranged with Ms. Dana West, we will be in Ft. Duchesne on October 29th to meet 
with you and the Tribal Council at 10:30 A.M. 

Thank you for your time and interest in this very important topic.  If you have any questions, 
please call Ken Czarnowski of my staff at (970) 586-1263. 

Sincerely, 

Vaughn L. Baker 

Superintendent 

cc: Roland McCook 
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Wilderness Minimum Requirement / Minimum Tool Analysis 
 

This appendix contains a programmatic level minimum requirements analysis evaluating the 
elements associated with the Elk and Vegetation Management Plan/EIS action alternatives.  Final 
determination of what methods would be used in wilderness areas on the primary elk range for 
site-specific actions to manage elk and vegetation will be further evaluated and determined when 
the National Park Service completes the minimum tool analysis prior to implementation of 
actions of this plan/EIS.  The minimum tool analysis will be tiered from this programmatic 
analysis to evaluate a hierarchy of actions and least intrusive tools which could be used within 
wilderness on the primary elk range.  



APPENDIX G 

G-2 

Description:  Briefly describe the situation that may prompt action. 
 

 

MINIMUM REQUIREMENTS 
                     DECISION GUIDE 

 
Rocky Mountain National Park  

Elk and Vegetation Management 
Plan/EIS 

 
“.  .  .  except as necessary to meet minimum requirements for the administration of the area for 
the purpose of this Act...” 

– the Wilderness Act, 1964 

 

 
 
Please refer to the accompanying MRDG Instructions for filling out this guide.  The spaces in the 
worksheets will expand as necessary as you enter your response. 

  
 
Step 1: Determine if any administrative action is necessary. 

(A.)  

Implementation of the elk and vegetation management plan/environmental impact statement (plan/EIS) 
would prompt action in wilderness in Rocky Mountain National Park.  The plan/EIS considers a range of 
alternatives to manage the elk population and restore native vegetation within areas of the primary elk 
range, a large portion of which occurs in wilderness.  The attached Figure 1 depicts wilderness within the 
park and the primary elk range.  The following section describes briefly the purpose and need for the 
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plan/EIS that may prompt actions in wilderness.  Full description of the existing conditions that have 
prompted action is provided in the “Purpose and Need” and “Background” sections of the plan/EIS.   

The National Park Service is obligated by law and policy to maintain and restore, to the extent possible, 
the natural conditions and processes in park units.  The Rocky Mountain National Park / Estes Valley elk 
population is larger, less migratory, and more concentrated than it would be under natural conditions.  Elk 
heavily use the habitats in aspen and montane riparian willow communities, which support high levels of 
biodiversity; as a result, these communities may be declining in areas on the elk range where elk 
concentrate.  The high concentrations of elk and levels of herbivory have degraded the vegetation in 
communities that support large numbers of bird, butterfly, and plant species in comparison to other 
habitat types in the park and in the Rocky Mountains (Connor 1993, Mueggler 1985, Simonson et al.  
2001, Turchi et al.  1994).   

NPS management policies (NPS 2006b) direct managers to strive to maintain the components and 
processes of naturally evolving park ecosystems.  These policies also recognize that if biological or 
physical processes were altered in the past by human activities, they may need to be actively managed to 
restore them to a natural condition or to maintain the closest possible approximation of the natural 
condition.  Natural conditions are defined as the condition of resources that would occur in the absence of 
human dominance over the landscape.  Natural conditions occur when the components and processes of 
the natural system are intact.  Natural change is recognized as an integral part of the functioning of natural 
systems; that is, resource conditions are not static, but fluctuate in response to natural processes, such as 
weather conditions.  Recognizing such fluctuations, the plan/EIS bases its descriptions and analysis on the 
natural range of variation in resource conditions.  A key element in determining the need for action was 
the comparison between existing conditions and the estimates for the natural range of variation that would 
be expected under natural conditions.   

Elk are a natural component of the Rocky Mountain National Park ecosystem and are expected to affect 
native vegetation communities that occur in the park.  The natural range of variation for elk populations 
and associated vegetation conditions in the park were estimated based on research and ecosystem 
modeling specific to Rocky Mountain National Park, as well as related research and experiences in other 
locations.   

Under natural conditions, the elk population size and distribution would be controlled by a number of 
factors, including predators such as wolves and grizzly bears, hunting by American Indians, and the 
presence of competitors such as bison.  Ecosystem modeling predicted that the elk population under 
natural conditions, given the current amount of available habitat, would fluctuate between 1,200 and 
2,100 elk (Coughenour 2002) with 200 to 800 in the sub-population that winters inside the park, and 
1,000 to 1,300 in the sub-population that winters outside the park.  These sub-populations are referred to 
as the park and town sub-populations respectively throughout the text.  With an intact predator base, elk 
would be less sedentary and more wary, resulting in lower concentrations of elk on the elk range.  With 
elk less concentrated and less sedentary, montane riparian willow and aspen would be more abundant 
with increased stand size and complexity; that is, stands would have a variety of age classes and stems of 
differing sizes.  Under natural conditions with suitable levels of montane riparian willow habitat 
available, beaver would be more abundant on the elk range and as a result, water levels on the primary elk 
winter and summer ranges would be higher, further encouraging the establishment and growth of willows.  
These natural conditions represent the overall desired future condition for elk and vegetation on the elk 
range, as presented in detail in the “Alternatives” chapter, and are what the National Park Service strives 
to achieve.   

The purpose of the plan/EIS is to guide management actions in Rocky Mountain National Park to achieve 
these desired natural conditions by reducing the impacts of elk on vegetation and by restoring, to the 
extent possible, the natural range of variability in the elk population and affected plant communities.  A 
successful plan would realize these purposes while providing continued elk viewing opportunities for 
visitors. 
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A.  Describe Valid Existing Rights or Special Provisions of Wilderness Legislation 

 
Are there valid existing rights or is there a special provision in wilderness legislation (the 
Wilderness Act of 1964 or subsequent wilderness laws) that allows consideration of action 
involving Section 4(c) uses?  Cite law and section. 

B.  Describe Requirements of Other Legislation 

 
Do other laws require action? 

To determine if administrative action is necessary, answer the questions listed in A - F. 

 
 

Yes:  No:  Not Applicable:     

 

Explain:  There are no special provisions in the Wilderness Act of 1964 or subsequent wilderness 
legislation that specifically allow consideration of the uses prohibited in Section 4(c) for management of 
wildlife and vegetation.  There is a reference to fire related activities in Section 4(d)(1) which states “In 
addition, such measure may be taken as may be necessary in the control of fire, insects, and diseases, 
subject to such conditions as the Secretary deems desirable.”  This language allows for fire related actions 
to be considered but taken only if they are the minimum necessary. 
 

 
Yes:  No:  Not Applicable:     

 

Explain:   As an administrative unit of the National Park System, Rocky Mountain National Park is 
governed by the National Park Service Organic Act (39 Stat.  535, codified at 16 U.S.C. sections 1 
through 4), which prohibits the National Park Service from allowing impairment of park resources and 
values.  Thus the National Park Service would have the authority to remove or redistribute elk and to 
employ measures to protect vegetation if elk have the potential to impair park resources or values. 
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C.  Describe Other Guidance  

 
Does taking action conform to and implement relevant standards and guidelines and direction contained in 

agency policy, unit and wilderness management plans, species recovery plans, tribal government 

agreements, state and local government and interagency agreements? 

 

 

Yes:  No:     Not Applicable:     

 

Explain: The reduction and redistribution of the elk population and restoration of native vegetative 
communities would conform to NPS Management Policies and NPS wilderness preservation and 
management policies.   

Management Policies provide guidelines and direction for management of elk and vegetation within the 
park.   

Section 4.4.1.1 requires that the National Park Service “adopt park resource preservation, development, 
and use management strategies that are intended to maintain the natural population fluctuation and 
processes that influence the dynamics of individual plant and animal populations, groups of plant and 
animal populations, and migratory animal populations in parks”.   

Section 4.1.5 also directs the National Park Service to reestablish natural functions and processes in 
human-disturbed components of natural systems in parks (unless otherwise directed by Congress).  
Impacts on natural systems resulting from human disturbances include the disruption of natural processes.  
The National Park Service will seek to return human-disturbed areas to the natural conditions and 
processes characteristic of the ecological zone in which the damaged resources are situated.  The National 
Park Service is to use the best available technology, within available resources, to restore the biological 
and physical components of these systems, accelerating both their recovery and the recovery of landscape 
and biological- community structure and function.  This includes the restoration of native plants and 
animals, which Section 4.4.1.3 defines as “all species that have occurred or now occur as a result of 
natural processes on lands designated as units of the national park system”. 

NPS Management Policies recognize that due to human disruption of natural processes, more 
manipulative management of wildlife in units of the National Park system may be necessary.  As such 
section 4.4.2 of the Management Policies allows for the manipulative management of wildlife when “a 
population occurs in an unnaturally high or low concentration as a result of human influences (such as 
loss of seasonal habitat, the extirpation of predators, the creation of highly productive habitat through 
agriculture or urban landscapes) and it is not possible to mitigate the effects of the human influences.” 

Section 6.3.7 of the NPS Reference Manual #41 – Wilderness Preservation and Management (RM-41) 
recognizes that wilderness is a composite resource with interrelated parts.  “Without spectacular natural 
resources, especially indigenous and endemic species, a wilderness experience might not be possible.  
Natural resources are critical, defining elements of the wilderness resource, but need to be managed 
within the context of the whole.  Natural resources management in wilderness will include and be guided 
by a coordinated program of scientific inventory, monitoring, and research.” 
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D.  Describe Options Outside of Wilderness 

 
Can this situation be resolved by an administrative activity outside of wilderness? 

E.  Wilderness Character 

 
Does taking administrative action preserve or impair wilderness character, as described by the 
qualities listed below? 

The NPS RM-41 further states that “The principle of non-degradation will be applied to wilderness 
management, and each wilderness area’s condition will be measured and assessed against its own 
unimpaired standard.  Natural processes will be allowed, in so far as possible, to shape and control 
wilderness ecosystems.  Management should seek to sustain natural distribution, numbers, population 
composition, and interaction of indigenous species.  Management intervention should only be undertaken 
to the extent necessary to correct past mistakes, the impacts of human use, and the influences originating 
outside of wilderness boundaries.  Management actions, including restoration of extirpated native species, 
altered natural fire regimes, controlling invasive alien species, endangered species management, and the 
protection of air and water quality, should be attempted only when the knowledge and tools exist to 
accomplish clearly articulated goals.” 

 

 

   Yes:  No:  

 

Explain:  In Rocky Mountain National Park, 94% of the park is recommended wilderness and 1% is 
designated wilderness.  The degradation of vegetation on the primary elk range occurs predominantly in 
wilderness.  To prevent degradation of native plant communities and potential impairment, action would 
need to be taken in wilderness areas.   

 
 

• “Untrammeled” – Wilderness is ideally unhindered and free from modern human 
control or manipulation. 

• “Undeveloped” – Wilderness has minimal evidence of modern human occupation or 
modification. 

• “Natural” – Wilderness ecological and evolutionary systems are substantially free 
from the effects of modern civilization. 

• “Outstanding opportunities for solitude or a primitive and unconfined type of 
recreation” – Wilderness provides opportunities for people to experience natural 
sights and sounds, solitude, freedom, risk, and the physical and emotional challenges 
of self-discovery and self reliance 

 

Untrammeled:   Preserve:  Impair:   



Appendix G 

G-7 

 

Explain:  Reductions and redistribution of elk and actions to protect vegetation from elk herbivory would 
not leave the wilderness unhindered and free from human manipulation.  However actions to reduce the 
elk population and to redistribute elk would be transient in nature.  Over the long-term, reduction of the 
elk population and densities to within the natural range of variation would reestablish natural conditions 
and the untrammeled nature of the wilderness character by reducing evidence of human manipulation 
(e.g., elk population outside natural conditions and habituated to humans) on the primary elk range.  The 
use of temporary fences to protect aspen and/or willow habitat on the primary elk range would result in a 
patchy recovery of vegetation across the landscape that would reflect human manipulation of the 
environment.  As the elk population is reduced and vegetation recovers, fences would be removed and 
vegetation would return to more natural conditions reestablishing the untrammeled nature of the 
wilderness character on the primary elk range. 
 

Undeveloped:   Preserve:  Impair:   

 

 

 Explain:  Fences would be installed to protect native vegetation from herbivory and potential loss 
of aspen and riparian willow on the elk range.  Fences, although not permanent, would be evidence of 
human modification over the 20-year planning period.  The long-term benefits however are the protection 
and preservation from elk herbivory that is leading toward loss of vegetation and impairment of the 
resource.   
 

 

Natural:   Preserve:  Impair:   

 

 

 Explain:  Installation of non-permanent fences would adversely affect the natural quality of 
wilderness character while they were in place.  Fences would be removed at the end of the planning 
period.  Actions to reduce the elk population size and densities and protection and restoration of 
vegetative conditions would result in the substantial restoration of natural conditions within wilderness on 
the primary elk range.   
 

 

Outstanding opportunities for solitude or a primitive and unconfined type of recreation:  

   Preserve:  Impair:   

 

 

Explain:  Actions to reduce and redistribute elk and install fences such as unsuppressed weapons, 
motorized equipment use, helicopters, aversive conditioning tools, and presence of management crews 
would result in short-term transient disturbance of solitude in wilderness areas of the primary elk range.  
Management activities within wilderness on the elk range would be temporally and spatially dispersed, 
and opportunity to recreate in wilderness would not be substantially inhibited on the primary elk range.  
In addition, a large expanse of wilderness in the park outside of the primary elk range would continue to 
be available for primitive and unconfined recreation.    
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F.  Describe Effects to the Public Purposes of Wilderness 

 
Is taking administrative action consistent with the public purposes for wilderness (as stated in 
Section 4(b) of the Wilderness Act) of recreation, scenic, scientific, education, conservation, and 
historical use? 

 

Other unique components that reflect the character of this wilderness: 

   Preserve:  Impair:  Not Applicable:     

 

 Explain:   

 

 

 

 

 
 

 

   Yes:  No:  Not Applicable:     

Explain:   Restoration of the elk population size and densities and vegetation on the primary elk range to 
natural conditions would best protect the conservation, scenic, recreation, and educational uses of the 
wilderness within this portion of the park.  The overall purpose of the action under all alternatives would 
be to restore natural conditions on the elk range in both the elk population and vegetative communities 
thereby fulfilling the NPS mandate to protect and conserve natural resources.   

Reducing elk herbivory would prevent the potential loss of aspen and the conversion of montane riparian 
habitat to grasslands on the elk range.  Aspen and riparian habitats provide habitat for a large number of 
birds, animals, and insects.  Restoration of these habitats would result in an increase in diversity of the 
park’s wildlife and plant species.  Improving these habitats protects scenic and recreational opportunities 
which visitors come to the park to enjoy.  All alternatives involve actions to further educate the public on 
the effects that an overabundant and highly concentrated elk population have on native ecological systems 
in the park and the effects that management actions would have on restoring native ecological 
components to wilderness areas.    

Management actions would be taken to restore natural behaviors so that elk would be less sedentary and 
more wary.  One of the management objectives of the plan is to decrease the level of habituation to 
humans that elk currently exhibit and to restore elk behaviors reflective of natural conditions.  The ability 
to observe and study the natural behaviors of elk and the response of vegetation would be valuable to 
scientific uses as it progresses the understanding of the park’s natural resources and ecosystem processes.  
In addition, there would be a benefit to the visitor experience of the park from the ability to view elk that 
exhibit more natural behaviors. 
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  Yes:  No:  More information needed:     

 

Explain:  Impacts of overabundant and highly concentrated elk on vegetative communities on the primary 
elk range within the park are well documented and the National Park Service believes it is necessary to 
reduce elk population numbers and densities and protect vegetation.  The plan/EIS concludes that if no 
action is taken and elk continue to over graze vegetation on the primary elk range.  Over time there would 
be major adverse impacts to native vegetation leading to impairment due to the potential loss of aspen and 
montane riparian habitats that are limited to a large degree in the park to areas of the primary elk range.  
In addition, loss of these habitats would result in major adverse impacts on other wildlife species that 
depend upon the habitat and a likely reduction in biological diversity on the elk range.   

 
 
 
 
 
 
 
 
 
 
 
 
 

If action is necessary, proceed to Step 2 to determine the minimum activity. 
 

Step 1 Decision: Is any administrative action necessary? 
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Step 2: Determine the minimum activity. 
 

Description of Alternatives 
For each alternative, describe what methods and techniques will be used, when the 
activity will take place, where the activity will take place, what mitigation measures 
are necessary, and the general effects to the wilderness resource and character. 
The alternatives described below correspond to the action alternatives evaluated in the plan/EIS.  The 
actions are described in detail in the “Alternatives” chapter of the plan/EIS and summarized below. 

Actions common to all alternatives 
Mitigations – Mitigations to reduce or eliminate the risk to public health and safety would include use of 
subsonic ammunition, which has a shorter range than conventional rounds, and shooting from elevated 
stands to establish shooting lanes and reduce the distance bullets could travel via backstops.  Every action 
would involve the presence of agency spotters who would ensure that the area is clear of people and to 
prevent individuals from entering the area during lethal reduction activities.  Temporary area closures 
would occur as needed for short-periods while management activities were occurring.  Required safety 
procedures would be implemented and required personal protective equipment would be used during all 
management activities.   

To mitigate impacts on visitor use of the park consideration would be given to the type of method used 
and the time of day actions to reduce the elk population would be taken.   

To reduce the effects of fences on park visitors and resources the following mitigations would be 
implemented.   

• Fences would be temporary and removed once monitoring indicates that vegetation has 
recovered.   

• Fence design would allow access of other wildlife species to enclosed areas with the 
exception of large mammals such as moose. 

• Fence material and design would be selected to minimize impacts on visitors and wilderness 
character. 

• Fences would be designed to allow public access into enclose areas via gates to the extent 
possible.   

Monitoring – Monitoring would be conducted in the short- and long-term on geographic scales ranging 
from site-specific to landscape.  Elk population size, densities, demographics, and distribution would be 
monitored annually.  Vegetation changes would be monitored as needed to determine progress toward 
restoration goals and could be done annually and/or at 5- or 10-year interval depending upon vegetation 
type and parameter measured.  Monitoring of vegetation communities would provide the information 
necessary to determine how many acres of aspen and/or willow habitat on the primary elk range need to 
be protected.  Similarly, monitoring data would provide the information necessary to determine when 
fences can be removed once communities are restored.   

Adaptive management – The action alternatives would incorporate the principle of adaptive 
management using monitoring and evaluation to determine if management actions were achieving 
objectives or having unacceptable levels of adverse impact on resources including wilderness value and 
character and adjusting actions accordingly.   
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Information and education – Public education efforts would be enhanced to provide additional 
information about elk and their role in the Rocky Mountain ecosystem.  Educational materials would be 
developed to inform and increase public understanding of the management actions taking place in the 
park and the effects these actions have on vegetation, other wildlife, and visitors.   

Opportunistic research activities – In coordination with elk and vegetation management activities, up to 
120 elk would be subject to a research study evaluating procedures for testing for chronic wasting disease 
in live elk and the effectiveness of a multi-year fertility control agent.  The elk would be tagged and/or 
marked for identification.  The study would be conducted over a 3-year period. 

Alternative 2 
Description:  

The elk population would be reduced to the lower end of the natural range of variation.  This alternative 
would involve the rapid reduction of elk in the first four years of the plan using noise suppressed and 
unsuppressed weapons, darting and euthanasia, and/or use of a temporary, non-permanent capture facility.  
In the first four years, approximately 200 to 700 elk would be removed annually.  To maintain the target 
population range, 25 to 150 elk would be removed annually over the remaining 16 years of the plan.  To 
allow management of both subpopulations of elk subject to the plan, lethal reduction actions could occur 
any time of year inside the park.  However, to allow for the greatest opportunity to reduce the park 
subpopulation, most lethal reductions would likely take place between November and February.   

Herding using trained dogs, riders on horseback, and/or people on foot with noisemakers or visual devices 
could encourage elk migration from the primary winter range to the primary summer range, to move elk 
from the Kawuneeche Valley to areas outside the park where they could be hunted, and to direct elk to a 
capture facility during the reduction phase to efficiently remove a high number of elk.  If necessary, 
helicopters could be used adaptively during herding efforts if monitoring indicates that other methods are 
not effective.   

Aversive conditioning as with visual devises, trained herding dogs, people on foot, riders on horseback, 
rubber bullets, cracker shot, or noisy weapons could be used as needed to prevent excessive 
concentrations of elk in unfenced areas.  In wilderness areas, the use of non-mechanized tools would be 
implemented to the greatest extent possible.  Given appropriate interagency cooperation, adaptive 
management could also include wolves as a redistribution tool.  This would involve the installation of 
wolf pens which could require the use of horses, all-terrain vehicles (ATVs), or helicopters to transport 
materials.  Using wolves as a management tool for elk would also require intensive monitoring to 
maintain wolves within the boundary of the park.  This would involve use of helicopters and the need to 
radio-collar and permanently mark wolves for identification purposes.  The pens would need to be located 
on the elk range in wilderness areas to inhibit easy accessibility by the public for the safety of the wolves 
and the visitor.   

Aspen stands (up to 160 acres; 0.1% of total wilderness in the park) on the elk range would be fenced to 
exclude elk herbivory.  These temporary fences would be installed adaptively, based on vegetation 
response to elk management actions as indicated through the monitoring program.  Installation of fences 
in locations away from roadsides may involve helicopters or other motorized vehicles such as ATVs to 
transport materials.  Fence options include the use of wooden and/or wire fence in a rail or page-wire 
fence design.  The design would be most compatible with wilderness character to reduce intrusiveness on 
the wilderness landscape.  Once an area is protected from herbivory, prescribed burning, mechanical 
vegetation thinning, and replanting of vegetation could occur.  These activities could include use of hand 
held tools, chainsaws, trucks, portable pumps and generators.   

Removal of carcasses from the field would be accomplished using techniques such as removal on foot; 
using a litter or sled over frozen ground; on a horse, all-terrain vehicle, or truck; or by  winching and 
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dragging behind a horse, all-terrain vehicle, or truck to facilitate removal from remote areas of the park.  
In general, helicopters would not be used to remove carcasses except from remote locations if determined 
necessary due to disease management concerns.  Due to concerns in wilderness, preference would be 
given to non-motorized removal techniques to the extent possible; however, because of the high number 
of elk removed during the first four years of the plan, mechanized equipment would likely be required. 

Monitoring of the elk population and vegetation recovery would involve ground surveys using crews on 
foot and annual aerial surveys using helicopter or fixed wing air craft.   
Effects: 

Wilderness character - Management activities would have a variety of short-term adverse effects to 
wilderness character in limited areas of wilderness.  Under this alternative, the frequency at which these 
disruptions would occur is greater in the first four years of the plan due to the intensive management of 
elk to reach management objectives and would take place potentially over a greater area of the 
wilderness.  As fences would not be used to protect riparian willow, redistribution activities would be 
frequent resulting in periodic disruptions of solitude in these areas of wilderness.  The short-term transient 
adverse impacts that would affect opportunities for outstanding solitude include:  

• Reduced opportunities for solitude in limited areas of the wilderness due to presence of crews, 
horses, and/or trained herding dogs;  

• Periodic use of helicopters to transport materials and monitoring and the potential for adaptive 
use of helicopters for carcass removal and herding activities; 

• Use of motorized equipment such as ATVs, trucks, chainsaws, portable pumps, and/or generators; 
• Use of firearms, shotguns, and/or darting equipment to lethally remove elk; and 
• Redistribution activities using noisy aversive conditioning techniques such as cracker shot and 

rubber bullets.  Visual techniques would have a lesser degree of adverse effect on opportunity for 
solitude. 

The presence of a temporary capture facility for lethal reduction and holding pens for wolves under the 
adaptive approach would have a short-term effect on the scenic quality and would reduce the 
untrammeled, undeveloped character of wilderness.   

The tagging or marking of elk and disruption of natural biological processes for those treated with fertility 
control agent for research purposes would negatively affect the natural quality of wilderness to a minimal 
degree.  The small number of elk marked for research purposes would have a minimal effect on 
wilderness recreational opportunities for wildlife viewing. 

Carcasses that result from management actions would be removed from the field to the extent possible 
given logistical constraints.  Some carcasses would be left in the field to approximate natural conditions 
so as not to negatively affect wilderness character or values.   

There would be overall long-term benefits to wilderness character from management of the elk 
population.  Under this alternative, natural conditions in the elk population would be restored as elk are 
less habituated and exhibit natural behaviors and the density and size of the population would be within 
the natural range of variation.  Restoration of natural conditions would provide benefit to promoting 
science of natural ecosystems and visitors to the wilderness would benefit from the ability to view elk that 
exhibit more wild behaviors.   

Long-term but temporary impacts would result from the presence of fences around aspen habitat in less 
than 0.1 percent of wilderness that would reduce the undeveloped, untrammeled nature of wilderness for 
the 20 year planning period.  The National Park Service would minimize to the extent possible the 
obtrusiveness of the fences through selection of fencing materials and where possible the placement of 
fences on a site specific basis.  Which fence designs are used would depend on the location and the 
potential effects on wilderness, the viewshed, visitor access, and movement of other wildlife species.  
Informal visitor surveys would assess the effects of fences on the visitor experience, and monitoring 



Appendix G 

G-13 

would assess the effects on other wildlife species.  These factors would be used to evaluate the type of 
fence to be used given particular locations to minimize impacts on wilderness character and values.  
Long-term benefits however would result from preventing the potential loss of native plant communities 
within wilderness and restoring native ecological processes.  Fire would also be restored as a natural 
process into wilderness areas that would result in a long-term benefit in treated areas.  Restoration of 
native vegetative communities and potential benefits to other wildlife within wilderness would have a 
long-term benefit on the recreational use of wilderness by visitors and restoration of wilderness that does 
not reflect human influences.   

If wolves are used adaptively to redistribute elk in the future, the presence within wilderness of this 
historic native predator would provide long-term benefit to the natural character of wilderness areas.  
Temporary structures would be constructed as holding pens and helicopters would be the only efficient 
means of monitoring and retrieving wolves to prevent crossing park boundaries.  A small number of 
wolves would be released into the park in a phased approach and strictly managed to control their 
population size and behaviors.  These tools and the intensive management of wolves however would 
detract from the natural wilderness character and reduce periodically the opportunity for solitude.  It 
should be noted that release of wolves into the park would be considered experimental.  It is uncertain 
whether wolves would establish within the park, whether they would remain within the park boundaries, 
whether they would redistribute elk on the primary winter range enough to allow vegetation to recover, 
and how they would react to frequent recapture and release, if needed.   

Heritage and cultural resources – No effect 

Maintaining contrast and unimpaired character – The use of mechanized equipment in wilderness 
would reduce the contrast between wilderness on the primary elk range and other areas for short periods 
of time in localized areas while activities were taking place.  Fences in wilderness would result in a long-
term contrast between wilderness and other lands, however this contrast would lessen as vegetation 
develops and fences are less visible.   

This alternative would result in the prevention of loss of important vegetative communities within 
wilderness that provides habitat for a variety of wildlife and plant species.  This alternative would 
promote wilderness character and values unimpaired for future generations.  The restoration of vegetative 
communities and the natural condition and behavior of elk would promote contrast between developed 
areas particularly those outside of the park and wilderness areas.    

Special provisions – None identified. 

Safety of visitors, personnel, or contractors - With implementation of mitigation measures described in 
above in “Actions Common to All Alternatives”, the risks to the public and management personnel are 
minimal from elk and vegetation management activities.  There is risk to herders and personnel from 
working in rugged terrain.  This risk may be lessened to some degree by use of helicopters to transport 
materials, to remove carcasses from remote locations (most likely to occur in years one through 4) and 
under limited circumstances for herding elk.  .  There is also a benefit to visitors to the park and region as 
management activities would reduce habituation of elk and increase their wariness of people.  This would 
reduce the potential over the long-term for human-elk conflict.   

Economic and time constraints - Under this alternative, the use of motorized equipment including 
helicopters would increase costs of implementation particularly in the first four years of the plan.  Use of 
this equipment would reduce the time required by crews to transport materials and to remove carcasses.  
Implementation of activities strictly by hand tools and ground crews would not allow for management 
objectives and purpose of the plan to be met.  If wolves are used adaptively to redistribute elk, wolf 
behaviors and movements could not be strictly managed within the framework of the alternative without 
the use of mechanized equipment in wilderness.  Mechanized equipment is needed to effectively monitor 
wolves and to reach wolves in remote areas efficiently and effectively reducing the risk of wolves 
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extending beyond park boundaries.  Helicopters therefore are the minimum tool to manage wolves in the 
park.   

Alternative 3 
Description: This alternative would result in the gradual reduction of the elk population to the higher end 
of the natural range of variation.  This alternative would use the same methods described above in 
Alternative 2 to reduce the elk population, redistribute elk, monitoring, and carcass removal.  There are 
some exceptions.  Because a smaller number of elk would be removed annually, it is less likely compared 
to Alternative 2 that helicopters would be necessary to remove carcasses from remote locations on the 
primary elk range due to the fewer number of elk removed annually under this alternative.  Helicopters 
would be used adaptively to remove carcasses from remote locations only if necessary to due disease 
management concerns.  Redistribution methods would be the same as described in Alternative 2.  Because 
of the higher elk population target under this alternative, use of aversive conditioning and herding would 
likely be more frequent to reduce browsing pressure on vegetation.  Although these activities would not 
occur over as large an area as Alternative 2 due the increased amount of fences to protect both aspen and 
riparian willow.  ..  Under Alternative 3 temporary fences would be used to protect up to 160 acres of 
aspen as described in Alternative 2.  Fences would also be installed adaptively in wilderness areas on the 
primary elk summer and winter range to protect montane riparian willow habitat.  This would require 
fences to protect up to 440 acres of willow on both the primary winter and summer ranges.  This total 
amount of expected fencing would impact approximately 0.2% of the total park wilderness.  Wolves 
could be used as an adaptive management tool in the future to facilitate elk redistribution as described 
above in Alternative 2 and fertility control agents could be implemented adaptively if logistically feasible 
to control the elk population in the future as described in Alternative 4 below. 

Effects: 

Wilderness character - The effects on wilderness character and value would be similar to Alternative 2.  
However, because of the lower annual reduction target the short-term effects would be less frequent and 
less intense as a result of fewer crews to conduct elk population management activities.  Because of the 
fewer number of animals to be removed annually, this alternative may not require use of a capture 
facility.  However based on the monitoring of the effectiveness of other removal methods, a capture 
facility may be required as an adaptive management tool resulting in impacts on the scenic, untrammeled 
quality of wilderness as described in Alternative 2.  Due to the fewer number of elk removed annually, the 
frequency of carcass removals and the potential use of mechanized equipment in wilderness areas would 
less than other alternatives , having less adverse effects on the opportunity for solitude.  As in Alternative 
2, some carcasses would be left in the environment to reflect natural conditions to the greatest extent 
possible resulting in no negative effects on wilderness character or values. 

The increased use of temporary fences to protect up to 600 acres of aspen habitat and suitable willow 
habitat would result in more frequent disturbance of solitude in wilderness due to the use of motorized 
equipment such as ATVs and helicopters to transport materials.  Also, there would be increase presence 
of crews and noise during installation of fences.  The use of fences to protect willow and aspen would 
result in a greater impact on wilderness character as the impact of human development would be more 
noticeable under this alternative.  This effect would lessen over time as vegetation develops and the 
fences become less visible.  The selection of fencing materials and where possible the placement of 
fences would be done on a site specific basis to minimize to the extent possible the obtrusiveness of 
fences in wilderness areas on the primary elk range while still allowing for achievement of vegetation 
restoration objectives.  Which fence designs are used would depend on the location and the potential 
effects on wilderness, the viewshed, visitor access, and movement of other wildlife species.  Informal 
visitor surveys would assess the effects of fences on the visitor experience, and monitoring would assess 
the effects on other wildlife species.  These factors would be used to evaluate the type of fence to be used 
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given site-specific conditions to minimize impacts to the greatest degree on wilderness character and 
values.   

Over the long-term, the use of fences to protect vegetation fully ensures protection from elk herbivory and 
would result in recovery of vegetation to natural conditions more rapidly than with use of redistribution 
activities.  This alternative would also allow fire to be restored more rapidly as a natural component of the 
ecosystem.  With a more rapid recovery of vegetation, the potential for beaver recolonization of the 
primary elk range whether naturally or through reintroduction would also occur faster.   

The tagging or marking of elk and disruption of natural biological processes for those treated with fertility 
control agent as part of the research study or as an adaptive tool to control the elk population would 
negatively affect the natural value of wilderness and opportunities for recreational wildlife viewing in 
wilderness.   

If wolves are used adaptively to redistribute elk in the future, the presence within wilderness of this 
historic native predator would provide long-term benefit to the natural character of wilderness areas.  
Temporary structures would be constructed as holding pens and helicopters would be the only efficient 
means of monitoring and retrieving wolves to prevent crossing park boundaries.  A small number of 
wolves would be released into the park in a phased approach and strictly managed to control their 
population size and behaviors.  These tools and the intensive management of wolves however would 
detract from the natural wilderness character and reduce periodically the opportunity for solitude.  It 
should be noted that release of wolves into the park would be considered experimental.  It is uncertain 
whether wolves would establish within the park, whether they would remain within the park boundaries, 
whether they would redistribute elk on the primary winter range enough to allow vegetation to recover, 
and how they would react to frequent recapture and release, if needed.   

Heritage and cultural resources – No effect 

Maintaining contrast and unimpaired character – The use of mechanized equipment in wilderness 
would reduce the contrast between wilderness on the primary elk range and other areas for short periods 
of time in localized areas while activities were taking place.  Due to the low number of elk to be removed 
under this alternative, it is unlikely that helicopters would be necessary to remove carcasses.  Helicopters 
could be used adaptively to remove carcasses from remote locations if necessary due to disease 
management concerns.   Some carcasses would be left in the field to approximate natural conditions so as 
not to negatively affect wilderness character or values.   Because of the fewer number of animals removed 
over time, the reduction in contrast due to management actions to reduce the elk population size would 
occur less frequently than the other alternatives.  Fences in wilderness would result in a reduced contrast 
between wilderness and other lands across a greater area of wilderness for a longer period of time; 
however the contrast between wilderness and other areas would become more evident over time as 
vegetation develops and fences are less visible.   

This alternative would result in the prevention of loss of important vegetative communities within 
wilderness that provides habitat for a variety of wildlife and plant species.  This alternative would 
promote wilderness character and values unimpaired for future generations.  The restoration of vegetative 
communities and the natural condition and behavior of elk would promote contrast between wilderness on 
the primary elk range and developed areas particularly those outside of the park.    

Special provisions – None identified. 

Safety of visitors, personnel, or contractors – Under this alternative, due to the fewer number of elk 
removed annually, crews would be in the field less frequently which would reduce the risk of injury to 
management crews and there would be less risk to visitors as actions are occurring less frequently.  If 
fertility control agents are used adaptively in the future, there are some increased risks with handling and 
treating elk.  With implementation of mitigation measures described in above in “Actions Common to All 
Alternatives”, the risks to the public and management personnel are minimal from elk and vegetation 
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management activities.  For those in the field there would continue to be a risk to herders and personnel 
from working in rugged terrain.  This risk may be lessened to some degree by use of helicopters to 
transport fence materials and under limited circumstances to herd elk to the summer range if necessary.  
There is also a benefit to visitors to the park and region as management activities would reduce 
habituation of elk and increase their wariness of people.  This would reduce the potential over the long-
term for human-elk conflict.   

Economic and time constraints - Under this alternative, the use of motorized equipment in particular 
helicopters for the transport of large amounts of fence material would increase costs of implementation.  
However, use of this equipment would reduce the amount of time that would be required by crews to 
transport materials using less intrusive or non-motorized means and it would reduce the amount of time 
wilderness character and values are disrupted.  Transportation of fence material by ground crews across 
difficult terrain would require extraordinary amount of staff resources and time, limiting the ability of 
management objectives for vegetation restoration to be met.   

If wolves are used adaptively to redistribute elk, wolf behaviors and movements could not be strictly 
managed within the framework of the alternative without the use of mechanized equipment in wilderness.  
Mechanized equipment is needed to effectively monitor wolves and to reach wolves in remote areas 
efficiently and effectively reducing the risk of wolves extending beyond park boundaries.  Helicopters 
therefore are the minimum tool to manage wolves in the park.   
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Alternative 4 
Description: This alternative would result in the gradual reduction of the elk population to the higher end 
of the natural range of variation emphasizing the use of fertility control agents to reduce and maintain the 
elk population.  This alternative would use darting and anesthetizing or a capture facility to treat up to 400 
female elk annually in the first four years of the plan, and 200 for each of the remaining 16 years.  All elk 
treated would require marking or tags for identification purposes.  In addition, if a short-term agent lasting 
only one year is used, 80 to 150 elk would be lethally removed using methods described in Alternative 2 
to meet management objectives.  Fences would be installed to protect up to 160 acres of aspen on the 
primary summer and winter ranges, and fences would be used to protect up to 260 acres of montane 
riparian willow on the primary winter range.  In addition to the redistribution effects of fertility control 
activities, redistribution activities using methods described in Alternative 2 would be used to protect 
vegetation in unfenced areas.   

Effects: 

Wilderness character - The effects of lethal reduction activities, redistribution actions, carcass removal, 
installation and presence of fences would be as described in Alternative 3.  Fences would not be used on 
the primary summer range to protect montane riparian vegetation and redistribution techniques would be 
employed to a greater degree in this area to protect vegetation from herbivory.  The use of a temporary 
capture facility would be as described in Alternative 2.  Under this alternative elk management activities 
would occur more frequently if a short-term fertility control agent is employed due to the high number of 
elk that would need to be treated and removed on an annual basis.  These actions would reduce 
opportunities for solitude in wilderness frequently and the disturbance would occur in more areas of the 
wilderness.  The marking of elk for identification purposes would adversely affect the scenic quality of 
wilderness and recreational opportunities by reducing the wildness of the treated animals.  The treatment 
of elk with fertility control would disrupt natural processes of elk reproduction adversely affecting 
wilderness to a greater degree than other alternatives due the large number of elk to be treated.   

Heritage and cultural resources – No effect 

Maintaining contrast and unimpaired character – Intensive management activities early in the plan to 
treat and remove elk would result in reduced contrast between wilderness and other lands as the number 
of field personnel and noise producing activities would increase.  The use of mechanized equipment in 
wilderness would reduce the contrast between wilderness on the primary elk range and other areas for 
short periods of time in localized areas while activities were taking place.  Due to the lower number of elk 
to be removed annually, it is unlikely that helicopters would be necessary to remove carcasses.  
Helicopters could be used adaptively to remove carcasses from remote locations if necessary due to 
disease management concerns.    Some carcasses would be left in the environment to reflect to natural 
conditions to the greatest extent possible resulting in no negative effects on wilderness character or 
values. 

Fences in wilderness would result in reduced contrast between wilderness and other lands across a greater 
area of wilderness for a longer period of time; however this contrast would become more evident over 
time as vegetation develops and fences are less visible.   

This alternative would result in the prevention of loss of important vegetative communities within 
wilderness that provides habitat for a variety of wildlife and plant species.  This alternative would 
promote wilderness character and values unimpaired for future generations.  The restoration of vegetative 
communities and the natural condition and behavior of elk would promote contrast between developed 
areas particularly those outside of the park and wilderness areas.    

Special provisions – None identified. 
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Safety of visitors, personnel, or contractors – Under this alternative, due to the number of elk to be 
treated, handled, and removed annually; crews would be in the field frequently with an increased risk to 
personnel and/or contractors.  With implementation of mitigation measures described above in “Actions 
Common to All Alternatives”, the risks to the public and management personnel are minimal from elk 
and vegetation management activities.  For those in the field there would continue to be a risk to herders 
and personnel from working in rugged terrain.  This risk may be lessened to some degree by use of 
helicopters to transport fence materials and under limited circumstances to herd elk to the summer range 
if necessary.  There is also a benefit to visitors to the park and region as management activities would 
reduce habituation of elk and increase their wariness of people.  This would reduce the potential over the 
long-term for human-elk conflict. 

Economic and time constraints - Under this alternative, the use of motorized equipment in particular 
helicopters for the transport of large amounts of fence material would increase costs of implementation.  
However, use of this equipment would reduce the amount of time that would be required by crews to 
transport materials using less intrusive or non-motorized means and it would reduce the amount of time 
wilderness character is disrupted.  Transportation of fence material by ground crews across difficult 
terrain would require extraordinary amount of staff resources and time, limiting the ability of 
management objectives for vegetation restoration to be met.   

Alternative 5 
Description: This alternative would release a two pair of wolves in the park to be intensively managed 
and allowed to increase to a maximum of 14 in a phased approach.  A highly managed wolf population 
would be used to facilitate redistribution of elk in combination with the use of lethal control activities 
such as described in Alternative 2 to reduce the elk population initially to the higher end of the natural 
range of variation.  Wolves would be transported to the park and acclimated in holding pens.  Temporary 
pens would need to be constructed in remote wilderness areas of the primary elk range to reduce access 
by the public.  Wolf movement and activity would be continuously monitored and their activities 
restricted to within the boundaries of the park.  This would be accomplished using GPS-collars and 
helicopters.  Because of the remoteness of the park, helicopters would be necessary for monitoring 
activities and possibly transport of staff to retrieve wolves near the park boundary.   

Lethal reduction would remove 50 to 500 elk per year in the first four years and in the remaining 16 years 
up to 100 elk would be lethally removed each year to maintain the population, if needed. 

Fences would be installed to protect up to 160 acres of aspen on the primary summer and winter ranges.  
No other redistribution actions would be used under this alternative.  Depending on the number of elk 
lethally removed each year in the first four years, carcass removal could be accomplished as described in 
Alternative 2.   

Effects: 

Wilderness character - The effects of lethal reduction activities, carcass removal, and installation and 
presence of fences on wilderness character would be as described in Alternative 2.  The presence of 
temporary capture facilities for lethal reduction and temporary holding pens for wolves would have a 
short-term effect on the scenic quality and reduce the untrammeled character of wilderness.  Compared to 
other alternatives, this alternative would not result in the disruption of opportunities for solitude due to the 
presence of field crews, mechanized equipment, horses and trained herding dogs to redistribute elk.  Over 
time the number of elk carcasses needing to be removed would decrease as elk population management 
would rely more on wolves with less reliance on lethal reductions and the short-term impacts on 
wilderness character and values would diminish.  As in Alternative 2, some carcasses would be left in the 
environment to reflect to natural conditions to the greatest extent possible resulting in no negative effects 
on wilderness character or values. 
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The presence of wolves, and historic native predator, within wilderness areas of the elk range would 
provide long-term benefit to the natural character of wilderness.  Wolves would restore to wilderness the 
natural condition and behavior of elk by making them less sedentary and more wary.  This would provide 
improved recreational viewing of natural elements and processes within wilderness.  However, the 
presence of temporary holding pens, use of helicopters, and the intensive management of wolves would 
detract from the natural wilderness character and reduce the opportunity for solitude.  Depending upon the 
movements of wolves, the use of helicopters and field crews to monitor and retrieve wolves could be 
frequent and would extend to wilderness areas outside of the primary elk range.   

The tagging or marking of study elk and disruption of natural biological processes for those treated with 
fertility control agent would negatively affect the natural quality of wilderness to a minimal degree and 
the small number of elk marked for research purposes would have a minimal effect on wilderness 
recreational opportunities for wildlife viewing. 

Heritage and cultural resources – No effect 

Maintaining contrast and unimpaired character – The use of mechanized equipment in wilderness 
would reduce the contrast between wilderness on the primary elk range for short periods of time in 
localized areas while activities were taking place.  The use of helicopters for monitoring and management 
of wolves however would reduce the contrast between wilderness and other lands over a wider area as 
wolves would be expected to use larger areas of habitat in the park.  Although the reduction in contrast 
between wilderness and other lands due to wolf management activities would be for short periods, it may 
occur frequently depending upon the movements of wolves.  Fences in wilderness would result in a long-
term contrast between wilderness and other lands, however this contrast would lessen as vegetation 
develops and fences are less visible.   

This alternative would result in the prevention of loss of important vegetative communities within 
wilderness that provides habitat for a variety of wildlife and plant species.  This alternative would 
promote wilderness character and values unimpaired for future generations.  The restoration of vegetative 
communities and the natural condition and behavior of elk as well as the presence of a historically native 
predator would promote to the greatest extent the contrast between developed areas particularly those 
outside of the park and wilderness areas.    

Special provisions – None identified. 

Safety of visitors, personnel, or contractors – Management personnel would be exposed to increased 
risk under this alternative due to the handling and intensive management of wolves in addition to lethal 
reduction activities.  With implementation of mitigation measures described in above in actions common 
to all alternatives the risks to the public and management personnel are minimal from elk and vegetation 
management activities.  For those in the field there would continue to be a risk to personnel from working 
in rugged terrain.  This risk may be lessened to some degree by use of helicopters to transport fence 
materials.  Safety concerns related to presence of wolves would be mitigated using public education 
efforts.   

Economic and time constraints - Under this alternative, the use of motorized equipment in particular 
helicopters for the transport of fence material and to monitor and manage wolves would increase costs of 
implementation.  However, use of this equipment would reduce the amount of time that would be required 
by crews to transport materials using less intrusive or non-motorized means and it would reduce the 
amount of time wilderness character is disrupted.  Transportation of fence material by ground crews 
across difficult terrain would require extraordinary amount of staff resources and time, limiting the ability 
of management objectives for vegetation restoration to be met.  Wolf behaviors and movements could not 
be managed without the use of mechanized equipment in wilderness.  Mechanized equipment is needed to 
effectively monitor wolves and to reach wolves in remote areas efficiently and effectively reducing the 
risk of wolves extending beyond park boundaries.  Helicopters therefore are the minimum tool to manage 
wolves in the park.   
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Step 2 Decision: What is the Minimum Activity? 

The selected alternative is:  Alternative 3 

Gradual reduction of the elk population would occur using mechanical methods of noise suppressed 
and unsuppressed weapons to remove a low number of elk annually to achieve a population at the 
high end of the natural range.  To minimize impacts in wilderness, noise suppressed weapons would 
be used to the greatest extent while allowing management objectives for vegetation restoration to be 
met.  Redistribution activities would be conducted using the least intrusive methods in an adaptive 
approach.  Non-mechanical means in wilderness would be employed first and results monitored.  To 
the greatest extent possible, management activities to reduce the elk population would be conducted 
during periods of the day when visitation is low, would be done in areas not frequented by visitors, 
and would use noise suppressed weapons.  Due to the fewer number of elk to be removed annually, it 
is less likely under this alternative that helicopters would be used to remove carcasses from the field.  
If necessary, helicopters would only be used adaptively to remove carcasses from remote locations 
due to disease management concerns  Some carcasses would be left in the environment to 
approximate natural conditions so as not to negatively affect wilderness character or values.  Fences 
would be installed using the least intrusive design for the site-specific conditions in wilderness areas 
on the primary elk range and to minimize impacts on visitors to wilderness.  To reduce safety risks, 
improve efficiency, and limit the frequency of intrusion on wilderness character, helicopters and 
motorized equipment would be used to transport fence materials.  Prescribed burning and mechanical 
removal to stimulate vegetation recovery would involve the use of hand tools to a large degree; 
however chain saws may be used to effectively and safely treat large pieces of woody material.  
Portable pumps and generators would be used during prescribed burns as needed to ensure the 
containment of fires and prevent risks to public health and safety.  A small number of wolves and 
fertility control could be used adaptively in the future to control elk distributions and population size.   
Describe the rationale for selecting this alternative:  

This alternative allows the National Park Service to meet management objectives with the minimum use 
of motorized equipment.  Due to the lower number of elk to be removed annually the frequency of 
management actions to control the population and to remove carcasses would be less compared to other 
alternatives.  Overall, this alternative reduces to a greater degree impacts on opportunities for solitude and 
visitor recreation within wilderness.  Although this alternative requires more fences in wilderness which 
would adversely impact the character of wilderness on the primary elk range over a longer period, fences 
would not be permanent and they would not prevent public access and use of wilderness areas or access to 
habitat by other wildlife.  Increased use of fences would reduce the amount of unfenced areas in 
wilderness that redistribution activities would need to take place, thus reducing the extent of adverse 
impacts of these activities on wilderness character.  The use of fences provides a higher level of certainty 
that native vegetative communities would be restored to natural conditions more rapidly than other 
alternatives.  As a result, fire as a natural part of the ecosystem could be restored more quickly to a large 
expanse of wilderness on the primary elk range.  The restoration of vegetation and protection from 
herbivory would increase the potential for natural recovery of beaver or the reintroduction of beaver back 
into the wilderness area.  This alternative also provides for adaptive management of elk and vegetation 
using wolves or fertility controls.  If management objectives are not being met, a highly managed wolf 
population could be used to more effectively redistribute elk which would reduce the need for fences in 
wilderness.  If administration of a fertility control agent becomes logistically feasible in the future, the 
treatment of elk by darting would be less intrusive on wilderness character than lethal removal using 
firearms.   
 

 





 

 

 

 

FIGURE  1:  PRIMARY ELK RANGE AND WILDERNESS TYPES IN ROCKY MOUNTAIN 
NATIONAL PARK  
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APPENDIX H –DIFFERENCES BETWEEN CULLING AND 
HUNTING AND DESCRIPTION OF AUTHORIZED AGENTS 

 

Hunting is a recreational activity that includes the elements of fair chase and personal take of 
the meat, as well as being a conservation tool. Hunting is administered by the state fish and 
game agency, which licenses hunters. If areas of the park were to be opened to hunting those 
areas would need to be closed to visitor use while hunting was taking place. The NPS would 
need to absorb the costs of managing hunters, visitors and the media during a hunt. 

Culling is used as a conservation tool to reduce populations that have exceeded the carrying 
capacity of their habitat. As opposed to hunting, culling is done under very controlled 
circumstances in order to minimize impacts on park operations, visitors, private inholdings 
and neighbors. Culling is also an efficient and humane way to reduce herds of animals that 
are habituated to the presence of humans. Culling is not recreational and does not incorporate 
the concept of fair chase. Culling would be administered by the NPS and carried out by NPS 
personnel and their authorized agents, and would not require licensing by the state. The 
personnel doing the shooting would be responsible for killing and processing several animals 
in any session. Carcasses from culling operations would be tested for chronic wasting disease 
and to the extent possible carcasses and/or meat would be donated through an organized 
program to eligible recipients, including members of tribes, based on informed consent and 
pursuant to applicable public health guidelines. Short-term road closures (a few hours most 
likely early in the morning) could be needed while culling activity is ongoing.  

NPS management policies (2006) allow destruction of animal populations (culling) under certain 
circumstances: 
4.4.2.1 NPS Actions That Remove Native Plants and Animals 

… Where visitor use or other human activities cannot be modified or curtailed, the Service may directly 
reduce the animal population by using several animal population management techniques, either separately 
or together. These techniques include relocation, public hunting on lands outside a park or where 
legislatively authorized within a park, habitat management, predator restoration, reproductive intervention, 
and destruction of animals by NPS personnel or their authorized agents…. 

All of these techniques including culling have been evaluated in the Environmental Impact 
Statement on the Elk and Vegetation Management Plan for possible use at Rocky Mountain 
National Park. 

For purposes of this plan, “authorized agents” could include:  professional staff from other 
federal, state or local agencies or tribes; contractors; or qualified volunteers. National Park 
Service personnel would be responsible for culling operations.  There may be circumstances 
when additional personnel are needed to achieve annual population goals.  National Park Service 
personnel would be augmented by authorized agents who would be afforded the opportunity to 
assist in culling operations under the direct supervision of NPS personnel.  Cost, efficiency and 
effectiveness would be the factors that determine when supplemental personnel are needed. 

NPS personnel and their authorized agents would cull inside Rocky Mountain National Park 
removing mostly female elk for the purposes of population reduction.  During the winter (October 
to May) elk are concentrated on the east side of the park and adjacent public and private land in and 
around the Town of Estes Park. Any action taken inside the park would affect adjoining lands and 
neighbors as would any action taken outside the park affect park lands. Cooperation among the 
park, local communities, Colorado Division of Wildlife, and U.S. Forest Service is thus essential in 
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managing the herd.  The National Park Service would continue to encourage the Colorado 
Division of Wildlife and neighboring communities to consider taking further actions outside of 
the park in addition to public hunting to manage the elk of the larger town subpopulation that 
spend most of their time outside of the park (e.g., Estes Park subpopulation).  

The number of animals removed and the costs would vary each year based on annual population 
surveys and hunter success outside the park. The level of management action that would be taken 
to control the population size would be adjusted annually based on the current population size 
estimates. Based on adaptive management, management actions to control the population would 
not be taken if the population size was within the range specified within the final plan and 
vegetation objectives were being met. 

Those responsible for population reduction would focus on removing female elk and would cull 
multiple animals in any one event.  Cullers would not be allowed to keep the animal in part or in 
whole.   

Cullers would be expected to assist in processing the animals in preparation for disbursement.  
These activities could include: gutting, skinning, quartering, boning, and packing animals 
(sometimes long distances) to holding facilities or locations.  Cullers including NPS personnel 
and authorized agents would be certified in firearms training, specially trained in wildlife culling, 
and be required to pass a proficiency test in order to qualify to participate in culling activities.  
Cullers would be expected to work in teams under the supervision of a NPS team leader, cull and 
process multiple animals in any one culling event, and spend the time necessary to ensure humane 
dispatch and quality meat recovery.  
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As the nation’s principal conservation agency, the Department of the Interior has the responsibility for most 
of our nationally owned public lands and natural resources. This includes fostering sound use of our land 
and water resources; protecting our fish, wildlife, and biological diversity; preserving the environmental 
and cultural values of our national parks and historical places; and providing for the enjoyment of life 
through outdoor recreation. The department assesses our energy and mineral resources and works to ensure 
that their development is in the best interests of all our people by encouraging stewardship and citizen 
participation in their care. The department also has a major responsibility for American Indian reservation 
communities and for people who live in island territories under U.S. administration. 
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